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1, Purpose and scope. — The instructions aiid principles set forth 
ill tliis manual are published for the information and guidance of 
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the using arms and all personnel charged with the operation, in- 
spection, and maintenance of the vehicles. Included are descriptions 
of tlie major units and instructions for their operation, inspection, 
and minor repair. . 

2. Beferences. — All Standard Nomenclature Lists, Technical 
^faniials, Field Manuals, Army Regulations, and other publications 
for the iimtoriel described liereiii arc. listed in the uppendi.\. ■ 



3. General description. — The vehicles described in this manual 
are intended for military use in the theater of operations as com- 
bat vehicles by the Calvary and Field Artillery, involving the trans- 
poi'tation of personnel and battery details, and operation for messen- 
f^ei- service, reconnaissance, and combat purposes. While basically 
of similar construction, the various models are gi-ouped together 
to include scout car, M3, and 4.2 mortar motor carriage, M2 (T5E1), 
in one category and scout car, M3A1, in another for purposes of 
description and comparison. 

a. Oonstruction. — As manufactured by the Wliite Motor Company, 
Cleveland, Ohio, these vehicles consist of a specially designed, com- 
mei'cial type, four wlieel, four-wheel drive, truck chassis powered with 
a conventional six-cylinder gasoline engine and sui-mounted by a sjDe- 
cial ai-mored hull. Armoi'ed sections of the hull, including the engine 
liood, radiator cover, and body (tonneau or personnel comioartment) 
are fabricated by the Diobold Safe and Lock Co. from ^/pinch armor 
phUe, assembled with niclcel-steel, American standard, %-24: oval 
countersunk head screws and elastic stop nuts, and mounted on a double 
drop type, channel section frame. 

h. Scout car, M3. — This vehicle (fig. 1, 2, 3, and 4) can be identi- 
fied by the square rear corners of the body and the circular steel track 
for machine-gun mounts which encircles the body interior flush with 
the top of the armor plates. 

(1) IJoocl. — Top and side protection is alforded the engine by the 
hood which is made of two double panels hinged together to facilitate 
opening. Two latches on each side secure the hood when closed. A 
four-blade, armor plate shutter is provided for radiator protection and 
is oj^erated manually from the driver's compartment; stops are pro- 
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vided to hold the shuttere oi^en in tliree intermediate iX)sitions betiveen 
the fully opened and closed [tositions. 

(2) W/iu/.s/f/i^hL— The full widtli shatterproof Vi-inch (rlass ^vind- 
shieid is provided witii glass wings on each side and is hinged at the 
bottom to the cowl. Pi-ovision is afforded to fold the glass A\'indshiekl 
forwanl onto the hood where it can be secured. With the glass wind- 
shield out of the way, a ijrolective shield of yo-inch armor plate, hinged 
at the top to (he shield supporting frame, may Ije lowered in place 
after releasing its outer prop. For observation purjjoses, two vision 
slots are provided in tlie armor shield; each opening may be covered 
by a sliding panel of armor which is held in position by a thumbsci'cw. 

(3) Bodj/. — The body, with one i-ear and two sitle doors, is protected 
by armor plate at the sides and rear. Eacli side door is ])rovided wit h 
a quadrant to hold the door open at various positions \\\) to the extreme 
width of tiie vehicle, and a folding ai'mor shield to heighten the armoi' 
protection for the driver's compartment. The side shields are hinged 
to the respective dooi's and held in an upright position by vertical rods 
which extend up from and are latched to the doors. Observation open- 
ings are provided in the side shields similar to the vision slots in the 
front shield. All flooring is fabricated from checkered alumimim 
alloy plates. A seat is provided in the driver's compartment at the 
front for the driver (left) and observation commander (right) ; addi- 
tional seats in the personnel compartment to the rear provide for a 
crew of six. 

(4) Top. — Two removable metal bows connected with ■ web strips 
foi'm a support together with the windshield frame for the detachable 
canvas top. Removable curtains having pyrolin windows are also 
provided at the sides and reai- and secured in place by a row of 
Fiisteners all around the upper, outside edge of the body. Top and 
side curtai)is may be stowed in the bag provided on the I'ighl front 
fender. 

(5) Equipment. — Ammunition racks are located over the rear 
wheel housings at both sides of the vehicle. Provision is made for 
locating a radio set, when used, on the left side in place of the re- 
spective ammunition rack; the radio mtist is then mounted outside 
the body on the left side. Other equipment is distributed and 
mounted as indicated in the figures. Canvas-covered rubber pads are 
provided for attaclmient to the gun rail at front and I'car to protect 
personnel while traveling. 

c. mortar motor carnage., M2 {T5E1). — This vehicle (figs. f5 
and G) is a modification of scout car, M3, involving the elimination 
of the gun rail and rearrangement of the interior body installations 
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to facilitate emplacemftnt of tlie mortivr. Equipment is distributed 
and rnouiitcfl as indicated in the fifaires. A large ainniiiniLion i-ack 
is insrallwl heliiiid ilie ilriver's compartment (capacity three men for 
this \'eliic]e) and in ivar of that, for the gun crew, are two seat.s 
whieli must be removed to permit access to the ammunition. A 
ped&stal mount for a inachine grui is provided on the running board 
in rear of the I'iglit fronr fender. 

(I. Scout car. M3A1. — This veliicle, Ordnance Serial Nos. 106 to 
417 inclusive, and shown in figures 7, 8, 9, and 10, is essentially the 
same as scout car, M3, as to general constiaiction and purpose. The 
main divergence of this model, for identification purposes, concerns 
the wider body with its square corners and overhung top, lowered 
gun rail and reduced silhouette, seating an-angement, bumper top 
plate extension at the rear, and roller bumper at the fi'ont. Armament 
is such that it can be used for barrage and antiaircraft fire. The 
(ourelle gun mount has been provided with a cross-leveling device for 
firing fi'om that part of the gun rail which is sloped as a ramp, or Avhen 
the vehicle is not level. 

(1) JJood. — The hood arrangement is similar to that of scout 
car, M3. 

(2) "WhulsMchl. — The shatterproof glass windshield, in two sec- 
tions, is claaii)ecl into and (lush with the weather stripped frame struc- 
tui-e. It is necessary to loosen the clamps and remove the glass 
sections manually, however, before lowering in place the protective 
shield of i/o-incli armor i)late, hinged at the top to the windshield 
supporting frame, and held normally in a raised position by three 
cowl pr'ops. For observation j^ui'poses, vision slots are provided simi- 
lai- to those employed in scout car, M3. 

(3) Body. — Tiie body is similar in construction to that of scout car, 
jrS, except that there is no rear door; extei'na] side shelves are elimi- 
nated to permit widening the body; fuel tanJcs are placed under the 
seats in the driver's conipartment and protected underneath by a steel 
plate; the circular steel track for the gun mounts is lower in the body. 
Each side door is provided with a quadrant and armor shield as in 
the case of scout car, M3. Vents are j^rovided for conducting fresh 

\ air fronr beneath the hood into the driver's compartment for ventila- 
tion purposes. The arrangement of the I'ear seats for the crew of six 
and the foot wells is different but the personnel capacity remains 
unchanged. Seat cushions consist of a folded blanket, furnished by 
the occupant, inserted in a canvas case lined with sponge rubber. 

(4) Top. — Thi'ce i-emovable metal bows connected witli web strips 
form a supjjort together with the windsliield frame for the detach- 
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able waterjiroofed duck top. Tho boAs-s baVe eucb eiul set into two 
l^nickets wliich iire sijcuml iii.siilc tlie body. lii(<.';.'r:il i-idi." iiiid n-ai- 
curtains, witlioiit windows, are st'cnri'd ))y /.'iitpev fa-teniiigi lo facili- 
tate oponini^, and roll and fasten on thu inside. Tlio top and its evir- 
tains overlap the body and windshield frame and are secured by 
straps which extend through loops riveted to the plates. Separate cur- 
tains and rods aro provided for the side dooi-s. T!\c top and side 
curtains, when not in use, are stowed in the bag i)rovided and cari'ied 
inside the vehicle. A wet top should not be permitted to dry in a 
lowered or folded position as a top thus dried will usually shrink to 
such an extent that the fit is seriously impaired. A wet to]> should bo 
dried while in the raised position, under tension if possible, before 
being lowered or stored. It should be possible to restore a top, which 
has shrunlc due to atmospheric conditions or improper handling, to 
the original dimensions by wetting thoroughly _ and allowing to dry 
while held under tension. 

(5) Equi-pment. — ^Ammunition racks are located over the rear wheel 
housings at both sides of the vehicle and another large compartment is 
provided between the front seats for ammunition or a, radio set. Smaller 
sections for ammunition and water chests are provided to the reai' 
of the front scats and the tool box is directly behind the right, front 
seat. The radio mast is tnountod inside the botly. Provision is made 
for storing the waterbucket and crosscut saw at the rear of the body. 
Other equipment is distributed and mounted as indicated in the figures. 
Sponge rubber pads are provided for the gun rail at the front seals 
and along the rear section ; these pads may be shifted a short distance 
laterally along the rail or track but inust be unstrapped and removed 
if full travel of the rolling gun mount is required. 

(6) Radios. — Various combinations of radio sets installed in scout 
car, M3A1, include type SCIi-193 and 193-D (transmitter and receiver) 
for the large cabinet; type SCR-209 and 209-D, or type 8011-245-6 
(transmitter and receiver) for the small cabinet; and type SOK-210 
and210-D (receiver only) for the small cabinet. 

4. Tabulation of characteristics. — Data indicating comparative 
size and performance of the vehicles are tabulated in a below. Ohar- 
acteristic armament and mounts for these vehicles are tabulated in 6 
below. 
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a. Vehicles. 



Characteristics 



Scout cars 



Wheel base inclies-. 

IvCDgth, overall do . 

WidiU, overall do 

Height, overall do 

™ ./front do 

Treads , 

[rear do 

Weight (approximate): 

Net, equipped pounds. _ 

Gross, with load do 

Shipping do 

CapflcityfP^y'"''''- -— ^'o- — 
' [crew 

Center of gravity above ground 

inches. . 

Bridging hinit: 

Apjiroach angle degrees.. 

Departure angle do,. 

Mininuim turning circle diameter 

feet. . 

Ground clearance inches.. 

limiting factor 

Fording depth inches. . 

Ijiniiling factor 

Ground pressure 

pounds per square inch.. 

Towing facilitiesr'^'""^*' 

[rear 

Drawbar or pintle height.-inches. . 

Speed (transmission case low or 

high): 

Reverse 

First 

Second 

Third 

Fourth 

Maximum allowable speed 



M. p. h.' 



*MSA] 

131 
221. 25 
71. -25 
79. 25 
63. 25 
65. 25 

8, 810 
11, C60 
8, 635 
2, 850 



30. 25 

37 

35 

57 
15. 75 



(') 



24 



(') 
(«) 



L. 

5. 05 

6. 
9. 5 

17. 

29, 5 



28, 25 

H. 

9, 5 
11. 1 
17. 6 
32. 3 
55. 5 
45 



MS 

131 
202. 50 
80. 37 
81 
63. 75 
63. 75 

8, 135 



1, 850 



25. 50 



29. 25 
9. 75 



22. 50 



(«) 



57 



L. 

5. 5 

6. 03 
9. 85 

17. 68 
30. 20 



29. 50 

H. 

10. 

11. 7 
19. 1 
34. 3 
58. 6 

55 



' Transfer case, 
' Spring clip. 
' Mudler. 
•E.xhniist pipe. 
'Hooks. 
• I'inile. 

•\'eliicles manufactured prior to fiscal year 1941. 
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Vehicle 



a) 

o ^ 



M3A1--- 



< 1 



Weapons 



Gun, machine, Browning, f47 



cal. .30, M1919A4, flex- 
ible. 



Mortar, chemical, 4.2 
inch, MlAl. 

Gun, machine. Browning, 
cal. .30, M1919A4, flex- 
ible. 



Gun, machine, Browning, 
cal. .50, M2, HB, flex- 
ible. 



Gun, submachine, Thomp- 
son, cal. .45, M1928A1. 

Gun, machine, Browning, 
cal. .30, M1917A1. 



Gun, machine, Browning, 
cal. .50, M2, HB, flex- 
ible. 



ho 



37 



55 

47 
57 



49 



52 



Gun, submachine, Thomp- 
son, cal. .45, M1928A1. 



49 



Mounts 



to 



Mount, tripod, cal. J 46 
.30, M2. '1 47 



Mount, pedestal, caL 
.30, T34. 



53 



Mount, tripod, cal. 46 
.30, M2. '\ 47 



Mount, gun, cal. .30, ; 56 
M22. ! 



Mount, tripod, cal. 
.50, M3. 



•18 



1 



Mount, gun, cal. .50, i 59 
M21. i 



Mount, tripod, cal. ,| 51 

,30, M1917A1. '{ 52 

Mount, gun, cal. .30, I 00 
D36956. 



Mount, tripod, cal. 
.50, M3. 



I 4S 

I 49 



Mount, gun, cal. .50, 61 
D36958. 
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Snanox III 



ENGINE GKOUP 



Oejioral 

(,'liiiriicteristifs 

.Mf>cli;niic;al (.•omiwuiciits 
JOlccI I'Iciil coiiiiiiiuciils ._. 

Tiiniiife' 

I,nbric;ttion 

Troubles and remedies- 



Paragraph 
5 



7 

8 
9 
]0 
11 



5. General. — The Hercules model JXD engine (fig. 11) is of the 
four cycle, si.x cylinder in line, L-head type, with characteristics as 
described in paragraph 6. The cylinders and crankcase are cast in 
bloclc with a detachable cyliiider head. The inlet and exhaust mani- 
fold, carburetor, fuel J>ump, and starting motor are raountecl on the 
I'ight side; the water pump, distributor, generator, oil filter pipe, 
and oil level gage are mounted on the left side. The fan is driven 
by dual V-type belts from a j^ulley keyed to an extension on the 
crankshaft and held in place by the starting crank dog. 

6. Characteristics. — a. Identification. — Each engine's serial num- 
ber is stamped on a nan>e plate on the right side of the engine. Cyl- 
inders and cojniecting rcxls tire numbered fi-oni front to rear, the 
engine front (fan and tuning gear end) being toward the front of 
the vehicle. As viewed from the front end, engine crankshaft rota- 
tion is clockwise. 

b. Ratings. — Wiile the model designation and general construc- 
tion ai'e Ihc siiine for ail engines of this group, llie engine employed 
in scout cai- M;5A1, devel()[)s more horsepower by i-eason of its higher 
compi-ession ratio and diit'erent manifold. There is also a variation 
in some accessories applied to the engines for scout car, M3A1, and 
those used for other vehicles; the tabulation of data in c below, 
tlierefore, classifies infonnation under M3 and M3A1 for leference 
purjxises. If necessary, engines may be interchanged as assemblies 
complete with accessories. In lieu of parts lists, Hercules engine 
pa Its are ordered with reference to engine model and sei'ial nmnber. 

c. Tahidalion of engine data. 

Model Hercules JXD. 

Cylinders 6. 

Bore and stroke 4" x 4%". 

Pi.ston displacement, cubic inches 320. 

Firing order 1-5-3-&-2-4. 

Compression ratio M3, 5.78; M3A1, 5.88. 
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Maximum torque, pounds feet at 1,100 r. p. m.l.- M3, 224; M3A1, 241. 

Maximum b. h. p. at 3,000 t. p. m M3, 95; M3A1, 110. 

*WeiBlit in pounds (less accessories) M3, 590; M3A1, 050. 

Crated displacement 48" x 28" x 28". 

Lubrication Forced feed. 

Crankcase oil capacity, quarts C. 

Oil filler location I'Vont upper left side. 

Oil drjiiii lucutiun Modum of oil piui. 

Oil pressure regulation Spring regulated valve. 

Cooling system capacity, quarts M3, 18; M3A1, 19. 

„, , , . , . . (Bottom of water pump 

Water dram locations < , , . , 

I Rear lower left side. 

♦Includes engine, flywheel, timing drive, oil and water pumps. 

d. Tabulation of accessories. 

Covipmtnl Bescri'piion Model or part 

Fuel pump A. C, diaphragm type MS, Series "B" (AC- 

152222C). 

Fuel pump A. C, with vacuum pump M3A1, Series "AV" (AC- 

1537105). 

Carburetor Zenith, downdraft type M3, 20-B-lO; MSAl, IN- 

1G7SJ. 

Air cleaner United, oil bath type M3, T165-8239; M3A1, 

T 175-9497. 

Ignition coil Auto-Lite, radio shielded All, CF-4001. 

Shielding..-- Breeze M3, E532-21A-1A.' 

Shielding Titeflex M3A1, C-26219. 

Distributor Auto-Lite, semiautomatic M3, IGW-4005A; M3A1, 

IGW-4940B. 

Sparkplugs Champion (6) M3, #1 Commercial; M3A1, 

#J8 or iJlQ. 

Generator 'Delco-llomy, belt driven M3, D50. 

Conorator Auto-Lite, bolt driven M.'iAl, GDJ-'1802A. 

Starter Auto-Lite, Bendix drive All, MAU~1006. 

Fan Schwitzer-Cummiiis All, Al 05005. 

Fan belts'- Gates, %", V-type (2)- All, 10R44. 

Oil filter Purolator, bypass type. All, IiAN-294. 

7. Mechanical components. — a. Cylinder tloch and, cranhcase. — 
The cylinder block and crankcase are cast in one piece to permit 
more efficient cooling by water jaclteting the cylinders the full 
length of tlie bore and to supply a rigid unit for the siippoit ol tliei 
ci'iinkshaft in its seven main bearings. 

h. Crankshaft. — Tlie cranlfshaft is a drop forging of heat-treated 
steel, statically and dynamically balanced, and Tocco hardened in 
the case of scout car M3A1. The use of seven lai-ge main bearings 
provides ample bearing surface and permits the use of a main bear- 
ing support on each side of the connecting rods. The craiilvshaft 
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{.'(•ar is keyed to Uie cnmk.-liuft extension ul the front end and lield 
in pliict hy a pre-ss fit. Tiie fan drive pulley i» keyed to the crank- 
shaft and secured by the siariin'.'- cnuik jaw. End float or thrust of 
tlio crankshaft of .002 inch to .004 inch is taken by a flange at the 
rear main bearing. 

c. Main leai-higs. — ^The bearing caps are all drop forgings, but 
two types of bearings are employed. In the case of engines- for the 
scout car, M3, gi'oup, the bearing metal (babbitt) is poured directly 
into the tinned cap and the upper half of the main bearing not sub- 
jected to the powGV strolce pressures is of the bronze backed shell 
typo lined with bearing metal. The engines of scout cars, M3A1, 
have bearing caps fitted with removable precision bearing shells of 
liai-der compijsition (cadmium nickel) and a higher melting point for 
use with the hardened cratiksliaft. Upper and lower halves of the 
latter shells are interchangeable with each other but not with the 
shells of the babbitted caps. Main bearing studs are tightened uni- 
formly at initial assembly to the following stresses: 



d. Ci/liiuler head. — The detachable cast head has the major part 
of the combustion space over the valves and is completely water 
jacketed. A gas and watertight seal is maintained by means of a 
copper and asbestos gasket which should be renewed when the head 
is removed. Cylinder head cap screws should be tightened in rota- 
tion, a few turns at a time, starting with the center and Avorking 
out toward the sides and ends of the head. These cap screws are 
to be given a final tightening after the engine has warmed up. A 
tension indicating wrench should be used to tighten the cap screws 
by stressing to the equivalent of 630 pound-inches. 

e. Pistom and rings. — The pistons are of aluminum alloy and 
mount three y^-inch compression (upper) rings and one t\-inch oil con- 
trol (lower) ring with piston ring gap .015-inch to .020-inch. Pistons 
are marked to indicate the side toward the front of the engine when 
properly assembled. 

/. Connecting rods and rod heaoings. — The connecting rods are of 
droyj forged, heat-treated steel with poured babbitt bearing metal 
in the case of ei\gines for scout car, M3, group and cadmium shells 
in the case of later engines. The bearings are not interchangeable. 
Tlie piston pin is clamped rigidly in the upper end of the rod by 
means of a clamp screw which passes through a notch in the pin 



Bolt diameter 



Milin bonrings, center and rear 

Miiiu tjeiirings, fnnit and inlernu'diate. 



(inch) 

- %0 



Pound-inc}i^a 
714 
840 
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^. Valves and tafpetn. — Valves are of the poppet type with a 45° 
iui;^le sunt. 'Die inlet valves are of chrome nickel steel, and tlie ex- 
haust valves are of silchrome steel. The valves are actuated by llie 
cams through the valve tappets which are of the musliroon'i type 
and provided with a suitable screw and lock nut to facilitate adjust- 
ment of valve stem clearance. The valve and tappet guides arc re- 
movable bushings pressed into special webs in the cylinder bloclc. 

(1) OJearance. — Valve tappet adjustment or clearance should be 
made with the engine HOT, in the amount of .006 inch for both 
intake and exhaust. When checking or setting the valve clearance, 
crank the engine to the firing position for each cylinder before setting 
the valves on that cylinder. 

(2) Timing. — The proper timing of the valves depends upon the 
proper meshing of the camshaft gear with the crankshaft gear, the 
positions of the gears on their I'espective shafts being eslablished 
by Woodruff keys. At assembly, ]:)roper coi'relation is obtained by 
meshing the gears so that the marked tooth of the crankshai'l gear 
matches the marked tooth space of the camshaft gear, launch marks 
are on the fi'ont face of the gears. The timing cycle is as follows: 

Inlet opens 1 degi-ee 521/9 minutes after top dead center. 
Inlet closes 46 degrees 52'/2 minutes after bottom dead center. 
Exhaust opens 43 degrees 7% minutes before bottom ck>ad 
center. 

Exhaust closes 1 degree 52yo minutes after top dead center. 

Note. — When checking valve timing in degrees and minutes of crnnkshaft or 
flywheel travel, the clearance of the valves used for checking purposes is 
set at .010 inch for the intalce and .016 inch for the the exhaust, although 
neither value is the proper running 'clearance. The flywheel is marked "DC" 
Indicating top dead center for No. 1 piston, and is visible through the llywhoel 
timing hole which is located on the left side of the engine in the llywlieel 
liousing. 

h. Camshaft. — The high lift camshaft is of the cast alloy type and 
supported on four steel backed, removable, babbit lined bearings of 
the continuous ring type, enclosed in the upper half of the crank- 
case. The camshaft helical gear is keyed to the shaft and held in 
place with a nut; the special lock washer originally employed is not 
used for the later engine model. Integral with the camshaft are 
twelve cams for the valves, a cam for the fuel pump, and a spiral 



Connecting rod bolt. 



Iltjlt diameter 

- ■ %0 



aw 
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gear in the center ■\vliicli drives the oil pump. A thrust washer is 
placed between the camshaft gear and the cranltcase. 

i. Accessoi-y gears. — The gear cover or timing gear case of the 
automotive ti-unnion type is secured to the front of the crankcase. 
As shown in figure 12 @, the accessory or water pump drive is 
located on the side (left) opposite that on which the camshaft and 
valves aro locatc<l and consists of a slccvo casting bolfcd to tlio front 
part of the crankcase. The idler gear is mounted on a shaft which 
is pressed into the gear and supported by a babbitt lined bushing 
pressed into the crankcase. Tlie idler gear is also provided with a 
thi-ust washer between it and the case. The end play of the camshaft, 
idler shaft, and accessory shaft can be adjusted through the respec- 
tive set screws located in the front face of the timing gear case. At 
long intervals or after the engine has been disassembled for repairs, 
it may be necessary to check the end play of these shafts. As shown 
in figure 12 ®, each of the special screws had a hard fibre button 
C inserted in its inner end which bears against a hardened steel plug 
E in the end of the shaft. To make the adjustment, loosen the lock 
nut B for each screw in turn and with a screw driver or wrench, 
tighen the screw A with a light pressure and then back it up % 
tuni before tightening the lock nut. Tlie respective gear retaining 
nut and lock washer are represented by F and (r, and the gear cover 
by Z>. 

Flyxolieel. — The flywheel in the No. 3 SAE bellhousing is bolted 
and doweled to the flange at the rear end of the crankshaft. The 
starter ring gear is shnink on the flywheel. 

/,;. Lubricating oil pim/p. — The oil pump is of the gear type, bolted 
to the center main bearing web (fig. 12 ®) , and driven from the cam- 
shaft. The suction tube extends into the oil reservoir in the oil pan 
and needs no priming but its oil strainer must not become clogged. 

(1) Oil pressure. — The oil pressure is automatically regulated by 
a compression spring which controls a relief or bypass valve incorpo- 
rated in the fuel pump. The oil pressure should not bo changed 
until it is Imown that the proper oil is being used and the engine 
is wanned up to normal operating temperature. As the bearings 
become worn, more oil will escape around them into the crankcase 
and cause a slight reduction in pressure. It is not advisable to 
attempt to correct a slight loss of pressure by an adjustment of the 
oil pressure regulator because the extra amount of oil being thrown 
off by the worn bear'ings is already over oiling the cylinder walls. 
The oil pressure should be 26 poimds at normal engine speed (1,600 
r. p. m.) ; between 5 and 10 pounds at idling speed; about 35 pounds 
at high speed (3,500 r. p. m.). 
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(2) Oil pressure adjustmervt. — If it is necessary to change the oil 
pressurp, the adjusting cap screw for the spring loaded plunger in 
tlu' cylindrical regulator extension on the oil pump body may l)e 
reached tlirough a jAng aperture in the left side of the oil pan (fig. 
1-2 ©). Using tlAe crvtwfoot wrench, loosen lock nnt A (fig. VI C?^ :iud 
witli tlie T-handled sftcket tuni screw B TS to increase pre-sure and 
OUT to decrease preasuru. After the adjustment, the lock luil, must 
be tightened securely, the tools removed, and the pipe plug replaced. 
Engine oil pressure should then be checked under conditions similar 
to those which appeared initially to justify a pressure cliange. 

I. Fan. — See paragraph 25. 

■III. Water pump. — See paragraph 26. 

n. Fuel pump. — See paragraph 13. 

0. Carhu/retor. — See paragraph 14. 

p. Air cleaner. — See paragraph 15. 

([. Mardfold. — ^The intake and exhaust manifold is cast in on© 
piece, the intake having a "hot spot" incorporated to provide for a 
shorter warm-up period with increased power and economy by deliv- 
ering to the engine at all times a highly vaporized charge of fuel. 

r. Muffler. — The center tube type, 6-inch Oldberg or ]\[aremont 
muffler is located on the right side of the chassis to the rear of the 
transfer case. The improved design of the unit (White part No. 
304039) for scout car, M3A1, is interchangeable with the other type. 

8. Electrical components. — a. Starter. — See paragraph 55. 
h. Generator. — See paragraph 56. 

c. Ignition. — See section V. 

9. Timing. — a. Valves. — See paragraph 1g{2). 
Z). Ignition. — See paragraph 22. 

10. Lubrication. — a. System. — ^Lubricating oil under pressure is 
delivered from the oil pump through suitable connections to a drilled 
passage in the crankcase which extends from front to rear of the 
engine on the side opposite the camshaft and is closed at either end 
by suitable threaded plugs. Kadial lioles are di'illed from t.ho crank- 
shaft bearings to meet this horizontal oil passage so that continuous 
pressure lubrication is supplied to the main bearings and through 
drilled holes in the crankshaft to the coimecting rod bearings. The 
cylinder walls, camshaft, and valve mechanism are lubricated by means 
of the mist of oil thrown off around the connecting rod bearings. 
The camshaft bearings are supplied with oil by gravity feed fi'om oil 
collected in pockets. The idler shaft and gear ai'e oiled by pressure to 
the bearing housing and through drilled holes in the shaft and gear, 
from which the timing gears receive lubrication. 
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h. Capacity and grade. — The oil level is measured with ii bayonet 
type <^A'^t on the left side of the crunkcase. The oil level should be 
checked daily and maintained at or near the 4/4 or "Full" mark 
on tlie gage, the capacity being 6 quarts. In checking the oil level, 
the gage blade should be cleaned carefully before reinserting in the 
reservoir to determine the level accurately. For breaking in a new 
engine during the initial pei'iod of 2,000 niiles or 50 houi's'of oper- 
ation, use SAE 20 (light) oil for normal conditions and a lighter 
oil if cold weather or cold climate conditions prevail. After the 
breaking-in period, SAE 30 (medium) is suggested for normal con- 
ditions of climate. For warm weather with temperatures averaging 
above 75° F., an SAE 40 (heavy) may be used; for cold weather, 
an oil should be used whose pour point is at least 10° F. below the 
temperature to be encountered. 

.c. Oil -filter. — Tlie oil filter is the Motor Improvement Company's 
"Pui-olator" bypass type EA-283 or EAN''-294. The case containing 
the filtering element or cartridge is of .steel and so constructed as to 
be leak and tamper proof. The filter cannot starve the bearings 
since it is connected in a bypass oil line which is taken off the main 
oil supply gallery. Bypassed oil, however, is not filtered. 

d. Seroicing. — (1) The crankcase should be drained and refilled 
with fresh oil frequently, depending on operating conditions, service en- 
countered, and tlie oil and filter. Oil should be changed more often 
when the engine is new than after it is well run in since initial 
wearing of various new parts will result in minute metallic particles 
in the oil which frequent drahiing Avill help to remove. Also in 
cold weather, choking and cold running tends to dilute the oil with 
unburned fuel and condensation and justify frequent oil changes 
to remove such harmful impurities. Fine dust which is not removed 
by the air cleaner or filler cap will accumulate in the crankcase 
iri-espective of the type or condition of the engine oil filter used.' 
The responsibility for draining engine oil must necessarily rest with 
the operating personnel. 

Caution : Color is not necessarily an indication of the cleanliness of 
the oil. Field experience indicates that by reason of the peculiar 
o]3erating conditions eaicountered by these velaieles, the engine oil 
pan should be dropped frequently to permit an examination for oil 
contamination by dirt, dust, metal particles, and sludge. Tlie de- 
gree of contamination from sediment can only be ascertained by 
inspecting the bottom of the oil pan where such an accumulation 
will settle and remain undisturbed by flushing. All parts, including 
the screen, must be cleaned thoroughly. For the worst conditions, 



14 



TM 9-705 

SCOUT CARS AND ilORTAR MOTOR CAIiBIAGE 10-11 



the intervals may be 300 to 500 miles, and the frequency of oil 
changes will be affected accordingly. For favorable operations on 
improved roads or during prolonged marches, the intervals may bo 
lengthened to several thousand miles. 

Oil shoidd be drained when the engine is hot, as aftea- a day's 
run, the oil will be agitated, flow more freely, and cnvry oil moi-e 
setlinicjit. Kerosene will nut be' 'used for f/wslu'tig. 

Care should be exercised in replacing the screen in the pan section 
or on the suction line to the pump to secure proper fits of wiishcrs 
and tubing, as the case may be, to prevent entrance of dirty oil and 
sludge into the system. A tight joint must be secured between the 
oil pan, crankcase, and flywheel housing, especially at the corncj-s 
or angles. After all cap screws are started, draw up gradually and 
progressively on vertical and horizontal screws alike. 

(2) Oil filter. — The avei-age effective life of the absorption type 
cartridge filter is approximately 5,000 miles in commercial applications, 
varying with operating conditions, and manufacturers' recommenda- 
tions develop accordingly. In connection with combat vehicles and 
more frequent oil changes as indicated above, the fdter cartridges 
should be replaced every 2,000 miles or in such a manner that not m(jre 
than two fillings of fresh oil Avill pass through a used filter element. 

e. Frozen oil. — (1) T'esi.-— Whenever it is suspected that the oil in 
an engine has become frozen, the bayonet oil level gage should be 
removed and examined to see whether or not the adhering oil is 
in a solid, plastic, or liquid state. 

(2) Procedure. — If a heatotl building is not avaihiblo or if the 
vehicle is needed for immediate operation, the oil nuiy bo tlunved 
by pouring boiling water in the oil filler cap and draining the oil 
and water emulsion from the crankcase. This oil should never be 
used again and the crankcase should be filled with new oil. 

Caution: Under no circumstances should an attempt be made to 
start an engine when the oil is frozen. Because of fire hazard, an 
attempt to thaw frozen oil by applying a blow torch or open flame 
to the oil pan should never be made. Electrical immersion heaters 
are useful if sufficient current is available. 

11. Troubles and remedies. — In order to locate and correct a 
malfunction or fault in an engine, operating pei-sonnel should under- 
stand the fundamental principles of engine operation, recognize and 
identify fundamental trouble symptoms, and be prepared to follow a 
systematic procedure of diagnosis to eliminate the tedious guesswork of 
ft hit-or-miss search for the difficulty. 
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a. EHKentinlH. — The CKSoiitial fiictors necessary for an engine to oper- 
ate comprise cranking; fuel and air, compression, ignition, and exhaust ; 
proper lubrication and cooling; correct adjustments. 

h. Symptoms. — The following are the basic faults which naay develop 
ordinarily in an engine: 

(1) Starter will not crank the engine. 

(L') Engine will nots(ar( whenci'imkod. 

(3) Engine starts, runs, and stops. 

(-1) Engine runs but lacks power, misses or baclcfires. 

(5) Overheating. 

(0) Low oil pi'essure.' 
(7) Operating knocks. 

G. Systems. — The engine may be considered as comprising a group 
of interrelated units or systems, each one of which should be checked 
thoroughly in turn after determining from the engine performance 
the factors which appear to be functioning correctly and those which 
are not. The several systems involved in the study of the engine 
symptoms listed and their cross references are indicated as follows: 

(1) Starter. — For T) (1) above, refer to sections XII and XIII. 

(2) Air-fuel system.-^0Yh{1), (3), and (4) above, refer to section 
IV. 

(3) Ignition system. — For h (2) , (4) , and (5) above, refer to section 

V. 

(4) Meohanical system. — For?) (5), (6), and (7) above, refer to sec- 
tions III and XIII. 

(5) Lulmcation system. — For 6(1), (5), (6) above, refer to sections 
ni and XVI. 

(6) Cooling system. — ^For 5(4), and (5) above, refer to section VI. 

Section IV 
FUEL SYSTEM 

Pfti-agraph 



General 12 

Fuel pump 13 

Carburetors 14 

Air cleaner 15 

Troubles and remedies 16 



12. General. — The air-fuel system (fig. 13) comprises tAVO rectan- 
gular terno-plated gasoline tanks, double seamed Avith soldered joints; 
a transfer and shut-off valve ; a mechanical fuel pump ; a carburetor ; 
an air cleaner ; and a manifold. 

a. Operation. — ^The fuel take-off is through the transfer and shut- 
off valve in the driver's compartment where one tank or the other 
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may bo selected for tlie supply of fuel. The system continues tlii-oii^h 
the fuel pump to the carburetor, where air throuj^h the air cleaner is 
mixed with the fuel and the resulting explosive mixture is distril)uted 
through the manifold to the cylinders. 

h. Cafacity. — Each fuel tank of scout car, M3, and mortar motor 
carriage, M2, has a capacity of 13^4 gallons; each tank of scout car, 
M3A1, has a capacity of 15 galloii.s. An electrical fuel gage unit is 
installed in each tank to indicate fuel level. A drain plug is jii-ovidcd 
in the bottom of each tank. 

13. Fuel ptimp. — F uel is drawn from the supply tank and piunijed 
to the carburetor by a mechanical diaphragm type fuel pump whicli is 
attached to the crankcase and operated by an eccentric on the, engine 
camshaft. The pumps (fig. 14) are manufactured by the A. C. Spark 
Plug Division of the General Motors Corporation. Series "B" repre- 
sents the fuel pump employed for the scout car, M3, grou]) and 
series "AV" represents the fuel pump, combined with a vacuum pump 
for the windshield wipers, as employed for scout car, MBAl. 

a. Series "j'?"; ojieration. — The pump rocker arm on the suction 
stroke is actuated by a revolving eccentric on the camshaft to pidl the 
diaphragm downward and create a vacuum in the pump chamber 
(fig. 14 ©). Fuel is drawn from the strainer bowl tlirough the 
strainer screen and suction valve into the pump chamber. On the 
return stroke of the roclcer arm, the diaphragm spring exj^ands to 
push the diaphragm vipward and foi'ce fuel through the ]iressure 
valve to the carburetor. "VVlien the carburetor bowl is filled, t]\c inlet 
needle valve closes and creates a back pressui'e in the pump cltamber 
sufficient to hold the diaphragm down against its spring where it 
remains inoperative until the carburetor requires more fuel and the 
needlfr valve reopens; a slot in the pull rod permits the roclcer arm 
to move up and down without engaging the diaphragm dui-ing such 
a period. The rocker arm spring serves to hold the rocker arm in 
contact witli the eccentric. The working parts of the fuel pump 
are lubricated from the engine oil which comes through the opening 
in the crankcase. 

Z>. Series "J.F". — (1) Operation. — Operation of the fuel supply 
section is similar to series "B" except that the rocker arm pulls tlie 
diaphragm upward to begin the operating cycle and movement there- 
after is in the opposite direction. The air dome relieves the dia- 
phragm and carburetor valve of excess pressure Avlion the carburetor 
needle valve is closed and utilizes this pressure to increase the de- 
livery rate. 
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(2) Vacuum section. — The vacuum section of this fuel pump sup- 
plies a constant vacuum for the windshield wiper operation. Actu- 
ation of the rocker ann puslies the vacuum link and diaphragm 
upward to expel the air from the upper chamber through the air 
exliaust valve into the intake manifold. On the return stroke of 
the rocker arm, the dia])luMgm spring moves tlio diapliragm down- 
ward to create a suction in the chamber, open the air intalce valve, 
and draw air through the inlet passage from the windshield wipers. 
AAHien the windshield wiper is not being used, the manifold vacuum 
holds the diaphragm upward against spring pressure so that it does 
not make a complete stroke for every stroke of the roclcer arm. 
"When the manifold vacuum is greater than the vacuum created by 
the pump, air will flow from the windshield wiper through both 
valves of the pump, and tJie operation of the wiper will be the same 
as if the pump were not installed. 

14. Carburetors. — There are two types of the Zenith, down draft, 
double venturi carburetors as shown in figures 15 and 16. 

a. Model 20-B-lO. — This model is employed for the engine in scout 
car, M3. The removable primai-y venturi (1) (fig. 16 0) adjusts 
the air capacity to the size of the engine. The delivery end of the 
secondary venturi (12) is located near the throat of the primary 
venturi, at the point of greatest suction, so the suction at the throat 
of the secondary venturi, where the fuel is discharged, will be as 
great as jjossible to effect atomization and improve distribution. 

(1) Fvel system. — The main jet (2) exerts its principal influence at 
the higher engine speeds; its fuel is discharged into the air stream 
through the slot in the secondary venturi (12). The compensator 
(3) discharges its fuel through channels (A) and (B) into the well 

(13) and through holes in the cap jet base (9) into the annnlus (14) 
between the cap Jet base and the main jet. As the throttle is oi^ened, 
this fuel is discharged into the air stream after passing through the 
cap jet calibration (7) and the cap jet top (8). The cap jet calibra- 
tion, by means of the size and shape of its opening, determines the 
rate of fuel discharge when progressing from an idling speed to 
higher engine speeds. Air is admitted through the ventilating hole 

(14) into the well, to mix with fuel from the compensator so that the 
effect of the engine suction will be reduced. The compensator, there- 
fore, exerts its ])rincipal effect at low speeds. 

(2) Idling system. — The idling jet (4) measures the fuel and the 
idling adjusting needle (16) regulates the air; the idling jet receives 
its fuel tlvrougli channels (A), (B), and (C) from the compensator at 
idling and sjjeeds below 25 m. p. h. when the throttle plate is almost 
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closed and there is a very strong- suction past the edge. The priming 
plug (10) leaves an opening of suitable shaj^e near the edge of the 
throttle where the idling emulsion is discliarged. 

(a) Fimction. — The idling system acts as a priming device Ix'cause 
when the engine is at rest the idling jet passageway is subniei-gcd in 
the fuel that fills the well. "VVheji starting, the throttle should be 
opened slightly to create a strong suction on the idling jet. Fuel 
passing at high velocity over the edge of the throttle is finely atomized 
and the high vacuum instantly vaporizes and mixes it with air to 
assure the first few explosions. 

(5) Adjustinent. — A new or rebuilt engine that is too stilT to "rock" 
on compression, when stopped, will not idle well at low speed. l''or 
normal adjustment, however, set the stop screw on the throttle lever 
so that the engine will run sufficiently fast to keep it from stalling. 
Turn in or out on the idling needle valve adjusting screw until the 
engine hits evenly and without rolling or skipping. Back oil' on the 
stop screw until desired engine speed is obtained after which it may 
be possible to open the needle valve a trifle. For this carburetor, the 
correct idling adjustment is usually between % and 2 turns open of 
the idling needle valve. 

(3) Power jet system. — Channel (D) connects the power jet 
vacuum piston (17) with the carburetor barrel below the thi-ottle 
plate. At normal driving speeds, the manifold vacuum is sufficient 
to overcome the spring tension and hold up the vacuum piston but 
at low speed lugging with wide open throttle or at sustained high 
speeds, the piston drops in its cylinder to open the power jet valve 
(18) and fuel from the bowl is measured through the power jet (5) 
to augment the normal supply and furnish the extra fuel for full 
power development. 

(4) Accelerating system. — The accelerating pump piston is forced 
downward in its cylinder when the throttle is opened, by the down- 
ward stroke of the pump lever (19) which actuates the accelerating 
pump rod (21) through the link (20). Fuel from the carburetor 
bowl has previously entered the cylinder through the check valve 
(22) and as the pump piston starts its downward stroke, it applies 
pressure upon the fuel to close the check valve and displace the fuel 
through the needle valve (23). Check valve (24) is closed causing 
the fuel to be discharged into the air stream through the accelerating- 
jet (6). When the fuel has been discharged from the pump cyl- 
inder, there is no longer any pressure against the needle valve (23) 
or the check valve (24) so the former drops on its seat and the latter 
opens. Air is admitted to eliminate any direct suction on the fuel 
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and no further fuel discharge takes phice from the accelerating jet 
until the accelerating procedure is repeated. 

(5) StrangJer. — Manual control (choke) is provided for the 
strangler which is mounted off center on a spring loaded shaft so that 
the engine suction tends to pull it open while a spring tends to pull 
the strangler sluit except at cranking speeds where tlie spring is the. 
weaker of tlie two forces. Ovorclioking, with coi'i'CHppndiiig ci'iiiik- 
cuse dilution, is prevented by the strangler automatically opening and 
closing as the engine speeds up or slows down. The strangler con- 
trol is pulled out as usual for starting, and left alone or pushed in 
slightly until the engine warms up, and then pushed in to the open 
position for running. 

(6) MmnteTiance. — The carburetor should be cleaned and blown 
out periodically to eliminate dirt and water, the main factors that 
can disturb the normal functioning. Before making any changes in 
carburetor jets, check the air-fuel system elsewhere, and the ignition. 
The fuel level is 45/64-inch to 55/64-inch below the top edge of the 
fuel bowl and the float hinge should not be bent to change tliis level. 
The fuel valve and seat assemblies are replaceable and new ones can 
be installed without the use of the level test gage. 

h. Model INJ675J. — This model is employed for the engine in 
scout car, M3A1. 

(1) Main jet system,. — All fuel for part throttle operation of 
model IN1676J (fig. 16®) is supplied through the main jet orifice, 
its influence being greatest at speeds from 25 miles per hour and up. 
When manifold depression drops, the power jet system comes into 
operation to supply the additional fuel for maximum power. The 
main jet fuel passes through the main discharge jet (1) and into the 
air stream tlu'ough the secondary venturi (2). The main jet (3) is 
located in the fuel bowl, 

(2) C om-fensating system,. — The compensating system consists of 
the main discharge jet and the well vent (4). The flow of fuel from 
the main jet is controlled by the size of the well vent and the size of 
the main discharge jet, proper seating of the latter and the well vent 
being insured by a tapered seat without tlie use of gaskets. 

(3) Idling system. — The idling jet (9) receives fuel from the main 
jet through the main discharge jet and channel (A). The fuel then 
goes through the small calibration in the side of the idle jet, and 
tlu'ough channel (B) to (C) where it mixes with air admitted through 
(he idle adjusting needle (10). The idling system functions only at 
idling and at speed below 20 miles per hour. At such speeds, the 
throttle plate (12) is almost closed and there is a very strong suction 
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past the edge of tlie throttle plate. The mixture of fuel and air 
from tlie idling jet is discharged through the priming plug (11). 

(4) Power and accelerating system. — This system supplies tlie extra 
fuel required for maximum power or acceleration. When the mani- 
fold vacuum is low, as in the case of a (|uickly Ojjcned thi-ottle, high 
engine speeds, or higgiug with wide o|)en throttle hut low engltie 
speeds, tlie vacuum piston iisseuihly (('>) drops in its cylitidei', ('heck 
valve (14) closes and fuel is forced through tlie power jet valve (7) 
and passes through channels (E) and (F) to the power and acceler- 
nting jet (5) through which it is measured into the air stream at a 
rate determined by the size of the metering orifice. This extra flow 
of fuel continues only as long as the manifold vacuum is low. As 
the vacuum increases, the vacuum piston assembly is drawn upwai'd 
in its cylinder; the power jet closes, shutting off the extra fuel, and 
normal economical mixture proportions prevail. 

15. Air cleaner. — The United air cleaner (fig. 13) is of the oil 
batii type and mounted under the right side of the hood in an accessi- 
ble location on the dash. Dust entering through the carbui-etor or 
breather and mixing with the lubricating oil forms an abrasive com- 
pound which causes excessive wear of engine parts; the air cleaner 
fi'ees the air drawn through it of such dust and dirt. Aii- cloaui>rs 
and connections are not interchangeable between the two scout car 
groups. 

a. Operation. — Dust laden air enters the cleaner at the t(5p and 
passes downward into the oil chamber where the impact and sudden 
reversal of flow, created by the baffle, causes most of the dust to be 
thrown into the oil reservoir. Partially cleaned air passes u]iward 
through the oil-wetted filter element where the i-emaining dust is 
captured, and thence to the carburetor. The effectiveness of the 
cleaner- can be maintained by proper servicing. 

5. Servicing. — The oil level in the cup at the bottom of the cleuner 
should be checked daily before running the engine, by loosening the 
clips and dropping the cup to note oil level in reference to the indi- 
cating bead. A sufficient quantity of oil should be added to main- 
tain the proper level. The reservoir should be cleaned thoroughly 
luid refilled with fresh oil each time the crankcase is d.rained and 
refilled, or at intervals of 2,000 miles ; oil similar to engine lubricating 
oil in season should always be used for refilling or replenishing the 
air cleaner reservoir. While the filtering element should not be re- 
moved from the cleaner, the engine cleaner assembly should be 
removed from the dash occasionally and cleaned by washing thor- 
oughly in kerosene and blowing out. The instructions covering tha 
care of the air cleaner apply when operating conditions are normal ; 
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when the air is laden with abnonrically large quantities of dust and 
dirt of various kinds, the recommended attention should he given at 
more frequent intervals. 

16. Troubles and remedies. — a. Fuel. — (1) Supply. — ^The fuel 
supply should be checked regularly; in the case of an inaccurate fuel 
gage, a dip stick will prove useful. If the engine has stopped by 
reason of hick of fuel resulting from empty tanks, tluvfuel supply 
should be replenished and the engine cranked for about 15 seconds 
(with ignition off, choke out, and throttle shut) to draw fuel into 
the pump and thence into the carburetor. 

(2) hnpuritiex. — If the engine does not start, the reason may con- 
cern water, ice, or dirt in the fuel system as observed from an exam- 
ination of the fuel pump sediment bowl. Clean the strainers in the 
fuel pump and carburetor and empty the bowls; drain the fuel tanks 
until the fuel flows free of impurities; disconnect the fuel lines and 
blow them out with air. If ice is found, heat the parts with boiling 
water before cleaning. Water in the fuel tanks forms from the 
condensation of the moistni'e in the air which is drawn into the tank 
as the fuel is used, and it accumulates more rapidly in cold, damp 
weather and when the tanks are relatively empty of fuel. 

J. Carhwetor. — (1) Flooding. — Choking too long during cranking 
floods the cylinders and prevents starting; a noticeable gasoline 
odor or dripping at the carburetor usually indicates flooded condi- 
tions although dirt under the float valve will also cause dripping of 
the carburetor. Push in the choke, close the ignition switch, open the 
throttle wide (do not pump) , and crank the engine for about 10 seconds. 
When the engine starts, partly close the throttle and do not use the 
choke again vmless it is necessary to keep the engine from stalling. 
If tlie carburetor still drips, tap it sharply or remove the cover of 
the float chamber and clean out dirt around the float valve. 

(2) OJioke valine setting. — If the engine will not start after crank- 
ing for 5 seconds with the choke pulled out and ignition satisfactory, 
the clioke valve may not be closing completely. Examine the choke 
valve at the carburetor when the choke button is pulled out all the way 
and if the valve has not closed, change the setting of the choke 
wire so that the valve closes. 

(3) Gasoline test. — ^If a hissing sound is not heard in the carburetor 
when cranking with the choke out, a lack of gasoline is indicated in 
the carburetor. Test by disconnecting the fuel supply pipe from the 
carburetor; if there is not a steady flow from the fuel pipe, the 
trouble must be traced back through the fuel system, with the engine 
turning over for the test. If the trouble is in the carburetor, remove 



22 



TltT 9-705 

SCOUT CARS AXD ilOKTAR MOTOR CARRIAGE 10 



and clean the strainer below the float bowl. If the carburetor strainer, 
bowl, and jet pockets are free from dirt and water, or ice, tlie trouble 
is elsewhere in the carburetor and must be adjusted. 

(4) Mixture. — If the engine runs irregularly at idling speed or black 
smoke appears in the exhaust and the muffler backfii'es, the carburetor 
mixture is too rich. Dry soot on the sliell oi- poi'colain nea!' (he ])oiiits 
of the spark plugs also indicates this condition. If a Avann cnp:inc 
backfires into the carburetor when accelerating or when the vehicle is 
running downhill in gear, the air-fuel mixture is probably too lean. If 
the spark plug porcelain is a light straAV color, the mixture is extremely 
lean. Excessive burning of the spark plug points also indicates a lean 
mixture or an incorrect plug. Adjust the carburetor correctly; sum- 
mer driving requires an adjustment different from that foi' winter 
driving. A dirty air cleaner causes a rich mixture and a loss of poAver. 

c. Fuel fum,f. — (1) No -fuel. — Disconnect the fuel pipe at the carbu- 
retor, shut off the ignition, and turn engine with the starter. If no 
fuel appears, the trouble may be in the supply line, pump, or sti'ainers. 
Examine tlie tubing for kinks and leaks and check strainer bowl for 
sediment. If the bowl is dirty, remove and clean it and the strainer 
screen. liejilace the gasket if it is broken and replace boM'I if it has a 
clipped edge, checking for a tight fit and proper gasket installation. 
Disconnect the fuel pipe from the tank at the fuel pump and apply air 
to the supply tank to test condition of fuel line and flow. If the line 
is open and connections ai'e tight, the pump is defective and must be 
replaced or repaired. 

(2) Valves. — Examine valve seats to make certain there are no irreg- 
ularities which prevent proper valve seating. Valve plugs and A'alves 
should be cleaned, and if the latter are warped or damaged they should 
be replaced-. Place valve in chamber with the polislaed side toward its 
seat, making certain that the valve lies flat on its seat and is not left 
standing on edge. Reassemble valve plug and spring making cei'tain 
that spring is around the loAver stem of the valve stem properly. 

(3) Leahs. — In case of leakage at the diaphragm, tighten the cover 
screws alternately and securely. Sometimes there appears to be a leak 
at the diaphragm, whereas the leak actually exists at one of the pipe 
fittings and the fuel runs down around the diaphragm flange. Leak-age 
of fuel through the body venthole, a worn or punctured diaphragm, 
loose diaphragm nut, or defective pull rod gasket requires replace- 
ments 01- adjustments. Complete disassembly of fuel pumps is not 
practicable for forward echelons by reason of special fixtures ajid 
parts required for reassembly. 
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(i) Liilji-ication. — All the working parts of the fuel pump should be 
lubricated automatically fi-oi)i the oil coming through the opening in 
the crunkcase. 

(1. Manifold. — A steady whistling sound at the manifold indicates a 
leaky gasket, and irregular engine running at idling speed usually re- 
sults. AVliile the engine is running, squirt oil around the inlet mani- 
fold gasket to locate jioints where whistling will ccaso. Examine liose 
connections at the windshield wiper and check other accessories for air 
leaks. Replace hose and gaskets if necessary and tighten manifold 
bolts and hose connections. 
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17. General. — The closed circuit, battery and coil ignition system 
consists of the ignition switch and wiring, ignition coil and coil filter, 
distributor, spark plugs, and radio shielding conduit (figs. 17, 18, 19, 
20, and 42). 

18. Circuits. — a. Wiring. — It is imperative that all wiring and 
gi'ound sti'aps be kept in good condition and all connections clean and 
tight. Connections include a primary (low voltage) cable assembly 
from the fuze (battery) to the ignition switch; a shielded cable assem- 
bly from the switch to tlie filter; a primary and secondary shielded 
cable assembly from the ignition coil to the condenser and distributor ; 
a secondary (high tension) shielded conduit assembly from the dis- 
tributor to the spark plugs. Loose connections will cause hard start- 
ing and misfiring of the engine, and if the engine is allowed to operate 

" in this manner for any length of tin^e, burning and pitting of the 
distributor points will occur. Regular inspections should be accom- 
plished at 6,000-mile intervals. 

h. Shielding. — In order that sensitive radio equipment may be oper- 
ated without interference, the ignition and wiring system of the 
vehicle are completely shielded. Within the flexible shielded conduit 
standard unshielded ignition or automotive cable is used. 

(1) Operation. — The most serious interference is the radiation 
which results from the high voltage spark plug discharge so elements 
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and wires of the high tension system are encased in rnetalJj'c shields 
which are grounded to prevent radiation of such disturbances, Tlio 
relay action of the voltage regulator introduces undesirable trun.sicm.s 
in the low voltage system so filters are provided and the exposed 
system is also shielded. 

(2) Types. — The Breeze system {fig. 19) is employed for fho 
scout car, M3, group and the Titeflex system (fig. 20) is used for 
scout car, M3A1. Parts from one type will not interchange with the 
other. For the Breeze type ignition harness, the sjaark plug radio 
shield cap is held on by a spring clip which is pried off to remove 
the ping. When removing a plug with t,ho Titelle.K harness, loosen 
the knui'led nut which secures the shield and reiuovo insulator iuul 
shield to make plug accessible. The Bi'eezo type shield for the f!is- 
tributor is in two parts which are secured together by screws inde- 
pendent of the distributor housing, but the complete assembly must 
be removed to provide access to the latter. The top half of the Tite- 
flex type shield may be turned slightty counterclockAvise and lifted 
off directly to expose the distributor cap and pennit its removal ; the 
bottom slotted section in two parts of the shield is fastened to the 
distributor housing by the breaker plate screws. Knurled nuts m;iy 
be turned by hand. 

(3) Precautions. — ^The type of shielding employed in these ve- 
hicles does not require frequent adjustment or excessive care but does 
require frequent inspection to insure that it is tight iind clean. 
In order to be elTective, the shielding system must be electrically 
continuous throughout with no breaks or high resistance joints and 
it is for this reason that all joints must be kept tight and free from 
oil, grease, or insulating substances. The shielding is oil and water 
spray proof and if continuous, protects the inclosed wiring from these 
liquids. If crushed, however, the inside weather proofing conduit 
spreads, thus opening the shielding to water and oil leaks. Oil, 
water, and fuel may also enter the conduit if coupluig nuts are 
allowed to work loose. If abrasion takes place in tlie metal braid 
applied over the conduit so that gaps apjaear, the shielding will no 
longer be effective. 

(4) Maintenance. — Servicing of the vehicle should include inspec- 
tion of the shielding for crushed conduit, abrasion of shielding, and 
looseness of coupling nuts. In cleaning couplings or plug shields, a 
solution of carbon tetrachloride should be used. In the event that oil 
or fuel has seeped into the conduit, the latter and its wiring should 
be disconnected, removed, cleaned, and replaced. In removing a 
length of wire from a shield, a piece of strong twine should bo at- 
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taclied to the end of the wire and pulled through as the wire is re- 
moved; the fishline can then be used to pull through cleaning rags 
and facilitate later replacement of wire. Coupling threads should be 
cU'anod to brightness with a small wire brush to remove high resist- 
aiK.e oxidation. If available to shop crews, the use of an in.sulaiion 
or resistance testing instrument (ifegger) \v\]\ be of invaluable serv- 
ice ill testing sliieldiiig and conduit insulation and resistance very 
rapidly, and tracing circuit continuity. 

19. Coil.— «. The Auto-Lite mode! CF-4001, 12-volt ignition coil 
is of large size for maxinuun operating conditions and is mounted 
in the ignition circuit sliielding box on tlie engine side of the dash. 
The induction coil consists of two sets of insulated wire windings 
wound on a conmion iron core. Terminals must be kept tight, clean, 
and drjr. The center top high tension terminal is for the 7-mm cable 
connection to the distributor cap. The negative low tension terminal 
(stud) is for connection to the distributor points. The positive low 
tension terminal (stud) is for connection to the filter coil. 

I. Perfect insulation of the windings and leads thereto must be 
maintained. Precision testing of the coil while' mounted in the ve- 
hicle is not practicable and wastes time, besides exposing the shield- 
ing to the elements. A weak coil may contribute to more trouble 
than its retention will do good. 

20. Distributor. — The distributor is mounted on the water pump 
housing and driven from a gear wliich is keyed to the water pump 
shaft and held in place by a snap ring. A gear on the end of the 
distributor shaft, the rotation of which is clockwise as viewed from the 
top of the unit, engages with the gear on the water pump shaft. The 
Auto-Lite unit (fig. 18) is a six-cylinder, semiautomatic, single 
breaker arm type which contains the battery circuit contact points, 
automatic advance mechanism, and high tension distributor. 

a. Construction. — (1) 'Breaker ineclianism. — The breaker mecha- 
nism consists of a pair of breaker contacts, a breaker cam, and an 
external condenser. The breaker cam is carried at the upper end 
of the distributor shaft and operates the contacts or points. The 
breaker cam and contacts are located on the breaker plate and are 
accessible when the distribtitor cap is removed. 

(2) Advance mechanism.. — The manual and automatic advance con- 
trol operate independently of each other. The centrifugal automatic 
mechanism, which begins to function at about 600 r. p. m. engine 
speed, consists of governor Aveights and springs located in the breaker 
cup beneath the breaker plate. As the engine speed increases, cen- 
trifugal force causes under control of springs to move outward and 
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actuate the breaker cam in the direction of distributor shaft rota- 
tio;i. T])o governor mechanism can be checked for free operation 
by turning the breaker cam in the direction of the driven i-otation 
as far as it will go and releasing it when it should return to it-, orig- 
inal jx>.sit!on witliout any iie-hitancy or drag. 

(3) nigh terifiion. (I'mf rihtitor. — Thi.^ clemenf consists of tlio niiav 
and cap. Tlie former, mounted on tlie breaker cam, distributes ilie 
high tension impulses to the contacts inside the cap. The latter c(m- 
nects with the high tension leads to deliver current to tlie spark plugs 
in the proper firing order. The distributor cap is held in pLu'c by 
two flat springs, hinge mounted and located one on either side of the 
breaker cup. 

5. Installation. — ^Whenever the water ptmip is removed from the 
ensrine, it is also advisable to remove tlie distributor which can be- 
lifted after removing the clamp hold down screw and spring and 
disconnecting the electrical connections and manual control cable. 
After the water pump has been reinstalled, turn the engine over until 
No. 1 piston is on the compression stroke and briiig to top dead 
center as indicated' by the DC mark on the flywheel when lined up 
in the center of the inspection hole located in tlie forward wall of 
the left engine leg. Install the distributor shaft in the opening pro- 
vided in the water pump housing in such a way as to have the 
battery terminal on the distributor housing point to the rear of and 
parallel with the engine block; the rotor should be set so that the 
contact points are just ready to break. In this position the rotor 
should be pointing directly toward tlie No. 1 cjdinder. 

c. Liib')ication. — Every 1,000 miles, add three drops of light engine 
oil in the oiler on the outside of the housing. Every 6,000 miles, 
lubi'icate the breaker cam with a wipe of petrolatmn and add one 
drop only of light engine oil to the breaker ami pivot pin and to 
the wick in the top of the breaker camshaft to saturate the felt 
thereat. 

d. Ma-intenance. — ^The breaker contacts should be inspected every 
2,000 miles to see that they are in good condition and properly ad- 
justed. If the contacts are dirty or gummy, they must be cleaned 
thoroughly; if rough or pitted, they should be resxn-faced; if badly 
worn, they should be replaced by installing a new breaker aim and 
points. A service set of breaker points including the breaker arm 
assembly and contact screw is described as Electric Auto-Lite Part 
No. IGW-3028S. Clean out any oil, dust, or moisture which mny 
liave accumulated in the breaker box or on the inside of the dis- 
tributor cap. Work on contacts should proceed as follows: 

(1) Remove distributor cap shielding, cap, and rotor. 
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(2) Loosen the nut holding the condenser wire and breaker arm 
sprinj; to tlie breaker arm and remove the hitter. Loosen the loc!c 
nut on the contact screw and remove same from tlae breaker plate. 

(3) Resurface the contacts on a moderately coarse oilstone, round- 
ing their faces slightly so that the point of contact will be near the 
center and not at the edge. 

(i) Replace contacts and set breaker arm tension at lY to 20 
ounces as measured by a spring scale. This tension may be obtained 
by shifting the spring in the slot. 

(5) Turn engine over until breaker contacts are fully separated. 

(C) Loosen the lock nut on the contact screw and adjust to obtain 
maximum gap of .020 inch with points fully separated. 

(7) Tighten nut on contact screw and recheck gap. Insert nar- 
row strip of soft paper between the contacts and turn the engine until 
the contacts close. Draw the paper back and forth to remove any oil 
or grease remaining on the point surfaces and obtain good contact. 

(8) Replace the rotor and check the cam setting by rocking back 
and forth as far as the slack in the distributor gears will permit. 
If the setting is correct, the points should open and close. 

(9) Try out the engine at various speeds after replacing distrib- 
utor cap. If the engine does not run smoothly and develop its full 
power, check spark plugs and ignition wiring before retiming. 

21. Spark plugs. — The spark at the points of each spark plug 
must be of full strength at all engine speeds and under all condi- 
tions of operation in order to give the maximum initial impetus for 
the almost instantaneous burning and expansion of the compressed 
mixture. This action is very defiiiitely dependent upon the efficiency 
of the spark plugs themselves and upon their operating condition. 

a. Operation. — Plugs must operate reasonably hot at lower engine 
speeds to keep free from oil and fouling matter, and cool at top 
engine speeds to prevent excessive burning of electrodes and pre- 
ignition; they must insulate perfectly the high tension current at 
all speeds and changes in temperature to which they are subjected 
throughout the range of engine operation. In this connection, the 
selection of plugs must incorporate the heat range factor, or the 
relative ability of a plug by reason of its physical size to transfer 
heat from the firing end to the cooling water or air. The rate of 
lieat How depends on the length and slui])c of the cylinder end of 
the insulator from the tip to the inside gasket, the larger plug being 
the so-called cooler type. 

h. Types. — Champion No. 1 commercial (%" x 18; ^^e" hex.) 
plugs were used initially for normal operation of engines in the 
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scout car, M3, group. Cliampion Xo. J8 (14-mm: i^e" hex.) pUi<rs 
are being supplied on engines for scout car, M3A1; the two types 
sire not interchangeable. 

0. Maintenmute. — (1) S&rvicing. — Gaps should be checked care- 
fully with a feeler gage every 500 miles. Plugs should be checked 
in a tester every 4,000 miles, cleaned if necessary, and rcgajiped to 
.025 inch. 

(2) Replacement. — Gaps are burned open by the constant ap- 
plication of spark, heat, pressure, and the chemical action of the 
fuel mixture. Electrodes become oxidized and corroded, causing 
increased resistance to the passage of current. Tlie firing end of 
the core becomes crusted with carbon and other deposits, resulting 
in missing because of curx'ent loss over and through these deposits. 
Plugs develop a gas leakage between the core and shell or between 
the center electrode and core. Experieiice indicates that by I'cason 
of all the above; spark plugs literally wear out and should be '.re-, 
placed after 10,000 miles. 

d. Troubles and rfmedieH. — The sevei-al basic diflicuUies which <'an' 
develop in connection with spark plugs and contributing causes are 
tabulated below. 

Conditions 

Gap too wide or narrow; 
electrodes badly worn 
or burned away. 

Insulator broken on upper 
end. 

Insvilator cracked on lower 
end. 

Upper part of insulator 
blackened; lower part 
not sooty. 
Insulator blistered or glas- 
sy; reddish or brownish 
deposits. 

Insulator covered with 
dry black soot. 
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Procedure 

Set gap; replace plugs in 
service more than 10,- 
000 miles; replace badly 
burned plugs with cool- 
er types. 

Install new plug; avoid 
careless handling. 

Install new plug; check 
specifications; may re- 
quire cooler plug. 

Install cooler type plugs. 

Clean and test; if condi- 
tion is habitual, change 
to cooler plugs. 

Check type; clean and set 
gap; if condition i.s ha- 
bitual, replace witli hot 
plug. 



Other poasibilitien 

Check ignition system; 
battery; timing; dis- 
tributor point gaj). . 

Use proper spark plug 

socket wroncli. 
Avoid careless work in 
rcgapping; adjust by 
bending side electrode 
only. 
Blow by. 

Check timing; carburetor 
adjustment; leaks in in- 
take manifold and cool- 
ing system; fuel. 
Too rich mixtiu-o; dis- 
tributor point gap; ex- 
cessive clicking. 
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Cmditimi Procedure Other Possibitiiies 

Insulator caked with oily Check type; clean and set Too rich carburetor ad- 
carbon or soot. sap; if condition is justment; distributor 
iiabitual, replace with point setting; ignition 
hot plug. system; timing; bat- 
Plug oily but not sooty Dry plug; clean and set tery; choke; too much 
or curhuiicd. K»-P'i examine for crack- oil in crankcase; leaky 
I'd in.>iululor; ruinnliiU or Htuok valves; loo.s(i or 
and test. worn pistons and rings. 

22. Timing'. — a. Genervl. — By timinf^ of the ignition is meant tliat 
tlu' iiir-fnei mixture is ijxnited or fired at a moment when an engine 
pi.ston is in a position iu its cylinder where the most power will be 
olitained from the resulting action. At this position of a piston 
si roke, the brealcer arm must snap away froiu the stationary contact 
in the distributor. The exact point of circuit interruption to set up 
tiie spark depends on the engine size, speed, and load. By reason 
of tlie variable timing requirements set up for any engine under 
different operating conditions, the terms "advanced" and "retarded" 
refer respectively to early and late timing obtained through manual, 
automatic, or a combination control to shift the distributor unit in 
its mounting. 

(1) Advawed. — A certain amouTit of time passes between the. 
moment ignition occurs and the moment when all fuel is burned up, 
and during this time, much power will be lost unless the loss of time 
is compei\sated. A practical solution for load conditions is effected 
by allowing the spark to occur wliile the piston is still moving on 
its compression stroke. The cyclic degrees of piston travel between 
the point where the spark occui-s and the outer dead center is called 
the "advance." Provision is made for a manual advance (spark 
control button pushed in against panel) of 6 distributor degrees on 
both distributors, whereas the aut.omatic advance provides for 10 
degrees on tlie type IGW-4147 for scout cars, M3A1, and G degrees 
on the type IGW— i005-A for the scout car, M3, group. Engine 
degi-ees are double these figures. Too much advance will cause a 
knock in the engine and decreased poAver. 

(2) Retarded. — ^To facilitate starting and prevent the engine from 
kicking back, provision is made to allow the spark to occur at outer 
dead center or a little past dead center and the spark control button 
is pulled out for this purpose. Too retarded a spark with the engine 
running causes overheating and loss of power due to the fact that the 
entire charge in the cylinder will not be burned completely before 
the exhaust valve opens permitting the flame to come in contact with 
the exhaust manifold and exhaust pipe. 
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5. Procedur e.-^The cowect ignition timing is of the utmost im- 
portance for the proper operation of the engine. In consequence, 
tlie ignition unit should not be disturbed until it is positively Icnowji 
to be inoperative or out of adjustment. 

(1) Check the brealcer points carefully to make sure that they 
are in good condition and have the correct gap of .020' inch, maxi- 
mum, when fully .se])iirii(;ocL 

(2) Turn the engine over by hand in the direction of novniul 
running until the No. 1 piston reaches top dead center on the com- 
pression stroke, as indicated by the centei'ing of tlie flyAvheel DC 
mark in the inspection hole. 

(3) Pull the spark control button, out to the full limit for the 
manually retarded position. 

(4) With the sparlc plug wires, trace the lead fi'om the Xo. 1 
plug; the rotor contact should have a position opposite the Xo. 1 
terminal in the cap. If this is not the case, looseji the advance arm 
clamp screw and rotate the body of the distributor around die shaft 
until the No. 1 terminal is opposite the rotor contact with tlie points 
just beginning to break open. The opening can be checked by a 
feeler of very thin strong paper, or by the ammeter when the igiii' 
tion switch is turned on. Be sure to tighten the advance arm clamp 
screw after making the adjustment. On this iDosition, therefore, the 
No. 1 cylinder will fire at idling speed with fully retarded i^pavk at 
top dead center. The firing order is 1-5-3-6-2-4. 

G. Check. — If a neon timing light is available, a final checlc should 
be made. 

(1) Make a white chalk mark inch wide on the flywheel so as to 
coincide with the DC top dead center mark. 

(2) Remove the cable from the No. 1 spark plug and connect one 
lead of the light to the No. 1 spark plug and the other to the No. 1 
cable. 

(3) Start the engine and let it run at idling speed, directing the 
light flash on the opening in the flywheel housing to check position 
of the chalk line in relation to the center of the inspection hole as 
it should line up exactly in the center. If it fails to do so, loosen 
the disti-ibutor advance arm clamp screw and advance or retard 
the unit as the case may be. 

(4) If the chalk mark blurs or widens out, it is an indication of a 
worn distributor shaft, sticking governor weights, weak govei-nor 
weight springs, improper breaker contact adjustment, or excessive 
wear in tlie distributor drive gears. The difficulty should be investi- 
gated and corrected by the proper parties. 
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23. Troubles and remedies. — The basis of a systematic analysis 
of t fonble in the ignition circuit is the behavior of the ammeter in the 
instrument panch With the ignition switch ch)sed, the ammeter 
may indicate normal oscillation of between 2 to 5 amperes dischnrffe 
and zero; constant normal discharge of 2 to 3 amperes; no discliarge 
and zero reading: abnormal discharge of more than o amperes. 
Electrical trouble existing before the engine is started can be localized 
by noting the action of the ammeter needle. An attempt should be 
made to start the engine so that running symptoms may be noted also. 

a. Normal mivnieter oscillation. — Since battei-y ignition systems 
woi'k on the prmciple of electromagnetic induction, current must flow 
through the primary windings of the coil to build up a magnetic field 
around the coil, and the circuit must then be interrupted to collapse 
the magnetic field and by so doing induce a high voltage in the sec- 
ondary circuit. The cozidenser across the breaker points accelerates 
the field collapse and increases the secondary voltage. It is the re- 
peated "making" and "breaking" of the primary circuit that causes 
normal oscillation of the ammeter needle. If the primary circuit is 
correct (oscillation normal), the secondary circuit is then traced. 
The high voltage current produced in the secondary windings of the 
coil is conducted to the distributor rotor, which transmits its succes- 
sively thi'ough the wires leading to the different spark plugs. Wlien 
the potential breaks down the resistance of the spark gap, momentary 
current flows to the grounded electrode of the plug to complete the 
circuit and produce the spark which fires the cylinder mixture. 

(1) Ooil distnhutor olrGuit. — llemovc the coil distributor, high 
tension (secondary) cable and hold it % inch from ground (any 
convenient metal part of the engine, free of gasoline, oil, etc.). 
Make and break the primary circuit with the ignition turned on, 
either by using the starting motor or by roclring the cam inside the 
distributor back and forth. A hot, snappy spark should result and 
if so, proceed to test as given in (2) below. 

If no sjDark occurs, check the coil distributor wire to be sure it can 
conduct current or substitute a wire Imown to be good and repeat. 
If a weak spark is obtained, either the condenser or coil or both are 
at fault. Turn engine over with starting motor and look for exces- 
sive arcing at the breaker points, probably indicative of bad con- 
denser. Replace condenser and repeat original test. If spark is 
still weak, coil replacement is indicated. 

(2) Distnhutoi' cover. — ^With the coil distributor wire inserted in 
the center well of the distributor cover, remove cover and turn engine 
over to induce current in the secondary circuit. Observe cover in- 
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terior for cracks and moisture and Avatch for leakage or a short circuit 
wherein sparks jump from the center terminn] to the sparlc j^hi^ 
terminals. Ca.rb()ii patlis which rcscmlilo cniclfH will iilno he fi |)|)(ii'('nl. 
ill, tlie bakclitc of the covoi'. To (,i'.s( whctlici- tlie sccoiK-lai'y circuit is 
estabh'shed tlirou<rIi the center brush or tcriiiina) inside tlie dihtribu'or 
cover, !)ohl one end of a high ttiLsion cable against this point with its 
other end % inch from ground. A spark should jump to ground 
when a secondary current is induced. 

(3) Distributor rotor. — A grounded rotor will interrupt the passage 
of current between the center segment and the spark plug cables. To 
test the insulation of the rotor, detach at the cover the cable leading 
from the coil, remove the distributor cover, and hold the coil distj-ibu- 
tor cable approximately % inch from the rotor. Induce a secoiidaiy 
voltage by making and brealdng the primaiy circuit and if a spai-k oc- 
curs, the rotor is grounded and must be cleaned or replaced. 

(4) Spark plug cahJes. — Having proved that tlie secjondary cur- 
rent reaches the s^sark l^lug cables, check the cables by removing each 
one in turn from its plug, holding it approximately ^ inch from 
ground, and inducing a secondary voltage by means of the starting 
motor. If a spark does not occur with regularity in any cable, the 
cable must be replaced. 

(5) Sparh phcg testing. — With the secondary current clieclced as far 
as the plugs, the latter must be tested to insure that the sparic juuips 
its gap and ignites the diarge in the cylinder. There are several 
ways in which faulty plugs may be detected. 

(«) A commercial spark plug tester may be used. This insti'iunent 
requires the plug to fii'e in a chamber of compressed air whose jM'es- 
sure may be regulated. A mirror arrangement ]3ermits observation 
of sparks -occurring at the electrodes, and external sparking or leaking 
may be noted for faulty plugs. 

(b) A spark that Avill jump the "point or gap of a spark plug when 
tlie plug is out of the cylinder may not have enough streiigth to jump 
when the plug is screwed in the cylinder and under compression. Tlie 
spark should be strong enough to punch a hole through a visiting card 
liold between tlie laoints. 

(c) A running engine has a certain rhythm. If a spark plug of a 
regularly firing cylinder is shorted out, a different rhythm is pro- 
duced. By shorting out individual plugs with the bit of a screw 
driver across the terminal to ground and noting the result on the op- 
eration of the engine, faulty cylinders may be checked quickly. If a 
cylinder is already missing, no change will be noted Avhen its plug is 
.•liorted out. 
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(d) If a plug does not fire satisfactorily after it has been cleaned 
and adjusted for the correct gap setting, replacement is necessary. 

h. Ammeter indicates constant normal discluirge. — Under such cir- 
cumstances, tlie primary circuit is complete but it is not being inter- 
rupted to induce a secondary discharge. Several tests can be made 
for checking troubles of this kind in circuits beyond the ignition 
coil. 

(1) DistriTjvtor. — ^Disconnect the primary wire where it enters the 
distributor and if the ammeter needle returns to zero, the distributor 
is at fault. Remove the distributor cover and inspect for opening of 
contact points; presence of foreign matter as a shunt around the 
points; terminal insulation to insure that movable point is not 
grounded; condenser. If the condenser is shorted, a spark Avill occur 
when tlie condenser "pig tail" is disconnected from the distributor and 
touched to the live wire. 

("2) Coil (li,strihutor noire. — If the ammeter needle docs not retnvn 
to zero when the primary circuit is opened at the distributor as above, 
reconnect the wire to the distributor and disconnect the end at the 
primary exit of the coil to check for a grounded coil distributor wire. 
If the needle still does not return to zei-o, examine the coil terminal 
for a ground, foreign material, etc. If no ground is found externally, 
the trouble must be inside the coil where one of the primary windings 
near the exit may be grounded. Coil replacement is necessary. 

e. Ainmeter s7i(yu)tt no dii^charge. — A zero reading on the ammeter 
with the ignition switch closed indicates an open circuit. Ground the 
teminal where the primary winding enters the distributor, and if a 
spark results, the trouble is in the distributor. If no flash occurs, 
the fault lies back toward the source. 

(1) Distrilmtor. — Check the points for closing and make sure that 
there is a continuous path for the primary circuit through the sta- 
tionary point to ground. 

(2) Primanj circuit. — ^Return to the battery side of the ammeter and 
flash test the wire. (Hold one end of a test wire at the terminal being 
checked and strike the other end on a convenient ground.) If the 
sliirting motor turned the engine, current must be available and by 
starting at the aumeter, a logical sequence of tracing can bo followed. 
If a spark is obtained on the battery side of the ammeter, place this 
lead on tliA far side of the amm-eter to shunt the ammeter during 
remainder of test and protect against excessive test currents. Con- 
tijiue the tests for the fuze, the battery (hot) side of the ignition 
switch, the dead side with the switch closed, and so on to complete the 
circuit to the distributor. The break or defect will be found be- 
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tween the Jast terminal that shoM'ed the pmsence of current and tho 
next succeeding one that denoted its absence. After satisfactoiy repair 
or rephicement iias been accomplished, the ammeter should be recon- 
nected in the circuit. 

d. Ammeter shows abnormal duoJuirge. — Such a discharf^e may be 
caused by a ground before the primai-y current passes tluougli the 
majority of the primary Avindings of the coil. The trouble caji Ix; 
localized by observing the ammeter while turning the ignition switch. 

(1) Switch ^'"of". — If the ammeter registere zero with tlie s\vitch 
"olf", trouble must be past the switch but shoi-t of the coil exit 
terminal. 

(2) Switch "on" or ^^off^\ — If the discharge exists with the switch 
either "on" or "off", the trouble lies between tlie ammeter and swiich 
involving an examination of the generator circuit and lead to the 
fuze box. Remove the respective wires to note eil'ect on ammeter and 
localize faidt. A large discharge or direct short should burn out a 
fuze. 

Section VI 



COOLING SYSTEM 

Paragraph 
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Water pump 2i> 
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34. General. — The water-cooling system incorporates a Modine lin 
and tubular type radiator, radiator fan, and centrifugal water pump. 
The capacity of the cooling system is 18 quarts for the scout car, M3, 
group and 19 quarts for scout car, M3Al. The system may be 
drained by opening the drain cocks at the bottom of the watoi- pump 
and in the left rear side of the engine block. 

25, Fan. — The air flow through the z-adiator core is maintained 
by movement of the vehicle and a six-bladed fan. The Scliwitzor- 
C'ummins fan (fig. 21) is fully enclosed by a shroud and mounted on 
a bracket bolted to the crankcase forward of the cylinder block. Tlio 
fan is di'iven off the crankshaft by dual V-type belts which should 
be replaced at the sauie time for best results since (hey are n\;\lche(.i in 
sets. By releasing the spindle jam nut and turning the adjiisting 
screw, the fan hub assembly may be moved up or down in the slot of 
the supporting braclcet to give the belts the desired tension. When 
the belts are properly adjusted, it should be possible to turn the fan 
without undue force. Every 1,000 miles, the fan hub roller bearings 
should be lubricated through the fitting provided or by removing the 
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slotted head screw in the hub and filling the reservoir with engine oil 
until oil drips from the fan shaft. 

26. "Water pump. — The water pump of the impeller type is sup- 
poi-tecl by a aleeve flange from the fi'ont of the crankcase on the left 
side and is gear driven from the timing gear train. The pump may 
be removed without disturbing the gear cover. 

(L iSi'ri'lc'iiif/. — The i)acking nuts on pumps of the regular packing 
type re([uire vei-y little pressure due to the ample width of packing 
used. When tightening jiacking nuts to stop a water leak, use very 
link', force, and if tlie leak does not slop, the ])ump should be re- 
paii-ed. Split ring tyi)e packing is furnished for service so that the 
piunp can be I'epacked witlioufc complofc disiissembling. Packing 
should be tightened with the pump shaft revolving. 

h. Luhrirutwn. — The front bushing for the pump shaft is auto- 
matically lubricated by the oiling system of the engine, while the 
rear bushing is lubricated by means of a grease cup on the water 
pump liousing. Use water pump grease in this cup and give it one 
full turn every 500 miles. 

27. Operation and maintenance. — The operator must assure 
himself tluit there is always a sufficient supply of water in the sys- 
tem. If the engine should run low on water and overheat, it^ should 
be stopped and allowed to cool before refilling with clean, soft water. 
Hose connections should be examined frequently and replaced, if 
they show signs of disintegration, to prevent leaks and obstructions 
of tlie system by particles. If the vehicle is to stand exposed to 
freezing temperat\ire without sufficient antifreeze protection, the 
system should be tlioroughly drained to prevent a cracked block, 
fi-ozen ]jump, etc. It is advisable to run the engine for % minute 
aftei- draining is apparently complete to eliminate water pockets and 
clear the jiump. 

a. Cold weatlier ]»'evautions. — (1) In freezing weather, the cooling 
system should be fdlcd with an antifreeze solution employing either 
approved alcohol, ethylene glycol or equivalent, based on a careful 
investigation to determine the effects, if any, on the radiator, hose, 
or engine. Alcohol is the most commonly used antifreeze but it has 
the disadvantage of evaporating out of solution. The system should 
be cleaned thoroughly and tightened before any antifi'eeze is added. 
The chart below gives the approximate quantity of antifreeze neces- 
sary for VRT'ious temperature conditions but an antifreeze solution 
hydrometer should be used as a check. 
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(2) 'Co pvovunt oxcossivo. codlin"^ of the (".ii;j,'iM(' iiiul pooi- roiiil)iin- 
l.ion ill cold wo.iil.lier, Lhc nidialof .sliiidoi's sliould lui piii'l.ly closed or 
iJio T'fulintor core paitly covcfcd in soirio inannev, 

h. Overheating. — Overheutin<; 111113' caused by a deficiency in 
the cooling system or a fault in some other part of tlie en<;-ine. In 
the cooling system, overheating may result from — 

(1) A leak in the system causing an insufficiency of water. 

(2) Dirt, rust, grease, or hose particles causing a restriction of the 
flow of water in the radiator, pipes, or engine. 

(3) A broken pump or sheared impeller which fails to circulate 
the water. 

(4) A slipping or bi-oken fan belt or bent blades causing a I'e- 
duction in tbe fan's circulation of air through the radiator. 

(5) Clogged air passages in the I'adiator or paint on the fins. 

(6) Insufficient water. 

c. Ins'pection. — Inspection should be systematic in ordei* to locate 
trouble and tlie following sequence is i-ecomniended for the cooling 
system : 

(1) . Remove filter cap to see that there is sufficient solution in tlio 
radiator, overflow pipe is open, and interior clean. 

(2) Exiunine the radiator for lealcs, dirty air passages, and feel 
for cold spots wln'ch indica,te clogged sections if tlie engine is warm. 

(3) Observe in and under the vehicle for water leaks and ai'onnd 
the engine block for rusty lines wliich indicate loose fittings or leaky 
cylinder gaskets. 

(4) Examine hose connections for tightness and feel them to note 
whether they are alive or apparently in a collapsed state; test efli- 
ciency of the pump by feeling the upper hose connection while ac- 
celerating the engine to note a surge if circulation is effected. 

(5) Examine the pump shaft and pump gaskets for leaks. 

(6) Note action of fan and check blade mounting for pitch and 
tightness; fan belts should be clean and have about 1 inch j^lav in 
both directions when pressed. 
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(7) Check condition of and connection to the hot water hccater, 
wlicn used, in the driver's compiirtinent; this heater accounts for 
tlie extra capacity of tlie cooling system of scout car, ]SI3Al. 

(1: Servicinxf. — Coolinp systems slioulcl be giA'en a systematic servic- 
ing every 6,000 miles, or about twice a year (spring and fall) . Cooling 
systems should always be serviced before the introduction of an anti- 
freeze into the system ant! after its i-emoval. 

(1) Cleaning. — The servicing of the cooling system consists of dis- 
solving the dirt, rust, scale, and grease in the systejn and flushing. 
The operation is initiated by removing 1 gallon of water and adding a 
solution of 1 pound of washing soda in 1 gallon of clean water. The 
engine should then be run until the solution boils thoroughly, after 
which it can be drained from the system by disconnecting the lower 
hose cotmeGtion., care being taJcen not to scald the hands; the drain 
cocks should not be used because their openings are too small and 
would probably become fjlugged. The upper hose and any thermo- 
stats should then be disconnected and the system flushed thoroughly. 

(2) Flushing. — Flushing of the system should be effected in the 
direction oppos'ite the direction of normal flow; the radiator, there- 
fore, should be flushed up and the block down in that order to permit 
the block to cool. After flushing, thermostats when used should be 
checked Ijy dijjping in hot and cold water. 

(3) Fini.'ihing. — Before reconnecting sections of hose, they and 
their clamps should be examined carefully for serviceability and re- 
placed if unsatisfactory. Shellac should not be used for connections. 
System should be made waterproof and refilled. 

e. Thawing. — If the water in the cooling system of a vehicle freezes 
solid, it must be thawed by placing the vehicle in a warm place. 
Under no circumstances should the engine be run when the water in 
the system is completely frozen. In the case of mush ice, it is 
safer to jDlace the vehicle in a warm place but the ice may be thawed 
by covering the radiator and running the engine slowly. If the 
engine has been started and the i-adiator is steaming, stop the engine, 
cover the radiator and hood and, when the steaming stops, start the 
engine again and let it run at idling speed, keeping the water below 
the boiling point until proper circulation is reestablished. 
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28. General. — The clutch (fig. 22) is manufactured by the Long 
Manufacturing Company and designated as Model 12-CB-CL. It 
is of the single plate, dry disk, semicentrifugal type and incorpo- 
rates a mechanical vibration dampener and a provision foi' automatic 
adjustment to compensate for wear. The Long clutdi is intci-chaiige- 
able as an assembly with the Kockford (Borg-AVai-ner) Mode] CLA- 
1191 used on later production of scout cars, M3A1. 

29. Construction. — a. General. — (1) The clutch consists of a 
cover plate assembly and a driven member assembly. The clutcli 
cover plate assembly (C) is secured to the engine flywheel (A) by 
twelve %-inch cap screws. The flywheel forms a part of the clu(ck 
housing and the finished rear face of the flyAvheel is the forward plate, 
in eflect, of the clutch. 

(2) Fabric friction material (B) is riveted to both sides of Iho 
clutch disic or driven plate (G) which is secured to tlie sjjlined hub 
(M) of tlie driven member assembly. The hub moiuits on the end 
of the transmission main gear sluift which is suppoitod by tlic chiLch 
shaft pilot bearing (E) in the flywheel. Between the disk and its 
rear lining are six crimped spring steel segments which constil ule an 
independent cushioning means for the limng and provide a smooth 
clutch engagement. 

(3) The back or pressure plate (E) is held in contact witli the 
friction material (B) by twelve coil springs (Q) set upon asbestos 
base washers on the pressure plate. There are six release fingers 
(F) of hardened, forged steel which are mounted on needle bcai'iiigs 
to reduce wear and friction. Application of pressure to the chitcJi 
pedal causes the clutcli throw-out ball bearing (J) to actuate the 
release fingers and compress the springs (Q,) to release pressure on 
the clutch disk. 

5. Clutch dampener. — The mechanical dampener is of the spring 
and friction type, and it is installed to eliminate noises occasioned 
by the synchronizing of vibrations in the drive system. A set of ten 
coil springs (I) cushions the load both when accelerating or deceler- 
ating, and are prevented from overstressing because of a snddeu 
clutch applicatioji, by four stop iiins (F) which limit the amoiuit 
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of movement. The friction which is necessary to dampen toreional 
vibrations completely is obtained by ei<rht friction washers (N), four 
of which are on either side of the hub flange, under an adjustable 
spring (0) load. 

30. Adjustment.— fl. Internal. — No internal adjustment of the 
clutch itseJf should be necessary during the life of any one set of 
linings. Adjiislniont of (be throw-out lingers for' unil'oi'ui C(in- 
tact \vit]\ tha throw-out beaz'ing (J) is by means of tlie adjusting 
nuts (H). Suitable locking is effected to maintain tlie original fac- 
toi-y sotting until the clutcli is completely disassembled. 

h. External. — Tlie spring (K) attached to the clutch throw-out 
bearing sleeve pulls that sleeve from contact with the clutch fingei-s 
and against the clutch release yoke (L). The adjustment for clear- 
ance between the clutch throwout bearing and the clutch fingers is 
niado Uiroiigli an adjn.sling yoke on the rod from tlio chitch pedal 
to the lever on the clutcli release shaft. Adjustment slioidd be made 
to provide approximately 1 inch of clutch pedal travel befoi'e the 
clutch throwout bearing contacts the fingers, and nnist be checked 
from time to time as the clutch lining wears. The lloor will serve 
as a. stojD for the pedal in the rear position or with the clutch engaged. 

31. Lubrication. — ^The chitch shaft pilot ball bearing (E) is 
packed with lubricant at the factory and sealed .so that fuither at- 
tention is unnecessary. Tlie clutch throw-out ball bearing (J) is 
completely enclosed and lubricated, together with the clutch throw- 
out bearing sleeve, with oil from a well in the sleeve. Evei7 500 
miles, seven drops of oil should be added through the oil cup (D) 
on the clutch housing. 
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32. General. — The transmission shown in figure 23 is manufac- 
tured by the Clark Eciuipment Company and desigiuited as model 
230-F. It is conventional in its location and construction and oper- 
ates as a selective-gear type to provide four speeds fcu'ward and one 
speed reverse. Direct drive is in fourth gear. 

33. Construction. — a. The cast iron transmission case (A) (fig. 
23 0) is provided with a removable bell housing (B) and both can 
be removed from the engine as a unit. The front ends of the main 
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(C) and counter (D) shafts are mounted in strai^^ht, solid type, 
roller bearings, (E) and (F) respectively, and the rear ends in Ixill 
bearijigs, (G) and (II) respectively. The tliird (I) and .second (J) 
speed mainshaft geai-s are mounted on straight, solid type, roller 
bearijigs while the reverse idler gear shaft is mounted in bronze 
bushings. 

The counte.i'sliaft fixed drive (K) ami driven geiir.s (L) and 
(M), and the main shaft drive (N), third (I) and second (J) 
speed gears are of the helical type and constant mesh; these gears 
are shifted by the sliding tootlied clutch (0). The countershaft 
first speed gear (P), the mainshaft first speed and reverse gear (Q), 
and the reverse gear are of the spur type with the teeth '-pointed" 
to prevent chipping and facilitate sliifting. 

c. The main drive or clutch gear (N) is driven from the clutch 
through an integral splined shaft (R) ; the rear end of the shaft is 
suj)i)orted by a ball bearing (S) mounted in tiie ( ransniission case 
wliile the forward end is supported by a ball beajing JiLLed ijiLo t!io 
flywheel. (See sec. VI.) The third speed gear (I) and the clutch 
gear (N) have internal teeth wliich mesh with the teeth on tlie slid- 
ing clutch (0). The Imb of the second speed gear (J) has exlernal 
teeth which mesh with intei'ual teeth in the fix-st or low speed sliding 
gear (Q) ; the latter acts as a clutch when engaging second speed. 

d. A yoke (T) mounted on the rear end of the main shaft provides 
ameans of connection for the projjeller shaft which extends to tlic trans- 
fer case. The shifter rods (U) , with the interlocking devices, and the 
gear shift lever (V) are mounted in the shift bar housing (W) . The 
hand emergency or parking brake lever, on a notched sector, is mounted 
to the rear and at the side of the case and the auxiliary shift lever for 
the transfer case is supported on the top side. The clutch and brake 
pedals are mounted on a protruding shaft (X) at the left side of the 
transmission case. 

34. G-ear ratios and shifts. — a. General. — The transmission in- 
corporates the SAE standard four-speed trucic gear shift Avith ratios 
and arrangement as follows : 

Qear ratios Ball positions 



First 5.00:1 

Second 3. 07 : 1 

Third 1. 71 :1 

Fourth 1. 00 :1 

Reverse 5. 83 : 1 



® 1 
® 



Engine Nentral. 



©0 



In the four-speed type, gears should be shifted into the second speed 
position to facilitate cover removal. 
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b. Shifting. — Gear shifting should be properly executed by moving 
the gear shift lever at all times to its extreme position for any partic- 
ular shift, to insure complete meshing of the gears. Silent shifting is 
accomplished by establishing gear rotation momentarily of nearly 
i'([iial speeds ; this is a matter of proper declutching and timely shifting 
ill consideration of whether shifting up or down in the speed range. 
I'liicli gi'Mi' cIhhIi ill ,slii fling iiu'iiiis .sliorlcr IriinsiniHHion lifo. Frc- 
i|iu'n( iy the sliift into neutral, followed by a slight pause before proceed- 
ing into the gear chosen, will elTect the silent shift by reason of ■ the 
slower deceleration of truck type clutches. (See par. 67e.) 

35. Lubrication. — a. General. — Positive lubrication is provided 
by the splashing and carrying action of the gears, provided the re- 
quii-ed oil level is maintained. The transmission case should be 
checlced every 1,000 miles and kept filled to the level of the filler 
plug opening to the right on the rear side of the case. A high grade 
straight mineral gear oil equivalent to SAE 140 should be used for 
summer in temperatures above 75° F., and for winter in tempera- 
tures down to 32° F. Below 32° F., an oil of a grade equivalent 
to SAE 90 should be used. The transmission case capacity is 5 
quarts. If an extreme pressure (EP) lubricant is used originally, 
only an identical EP lubricant or a straight mineral oil of similar 
base stock is to be used for make-up purposes to avoid difficulty. 

h. Draining and -flushing. — The object in draining the transmission 
oil periodically is to eliminate possible bearing surface abrasion 
and attendant wear. Minute metallic particles are deposited in and 
circulate witli the transmission oil, and the oil itself changes chemi- 
cally as a result of repeated heating and cooling, and churning in 
the presence of air. After the first 1,000 miles, and every G,000 miles 
or seasonally thereafter, the used oil should be drained after the 
transmission case has become warm; care must be exercised to clean 
around the filler plug before oi^ening for inspection. The case 
should be flushed by filling to the proper level with a light flushing 
oil, and a front wheel and a rear wheel should be jaclied up. The 
wheels on the ground should be securely blocked to prevent motion 
of the vehicle, the transmission shifted into reverse gear and the 
engine operated at moderate speed for about 10 minutes. The flush- 
ing oil should be drained completely and the case should be inspected 
for foreign material before refilling with new fresh oil. Overfilling 
of the case must be avoided as the excess quantity will serve no use- 
ful purpose and may cause overheating or work into the clutch 
housing. 
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36. General. — a. Tlio transfer cuises or auxiliary transmissions 
(figs. 24 and 25) represent basic types as inainifactured by the \Vis- 
consin Axle CompaJiy aJid designated as follows: 

(1) Model T-32-9 for the scout cai-, M3, group. 

(2) Model T-3a-15 for scout car, M3A1. 

i. Each transfer case is mounted in rubber to the rear of the trans- 
mission on a special cross member of the chassis, and is the unit 
through which the front and rear axles are driven. 

G. Field experience indicates that tlie bolts holding the transfer 
case may become loose by reason of the rubber mounting insulator 
taking a permanent set; these bolts will be checked regularly (at least 
once a week) and adjusted tightly at all times in ni-der to preclude 
any failures. 

d. Such a gear box serves to provide an additional speed reduction 
for extended slow-speed maneuvering and offsets the front pro]5eller 
or drive shaft to clear the engine crankcase to the right. Direct or 
low-speed drive is provided. 

37. Construction. — a. The cast iron transfer case (A) (fig. 24) 
incorporates a number of bearing caps (B) and oil seals (C), wluch 
enclose the main shaft (D), idler shaft (E), driven countershaft (F), 
and the main drive gear (I) with integral shaft (K). Each shaft is 
supported by two spherical roller bearings, and with the excc])tio]i 
of the idler shaft, splined on the external end to facilitate con- 
nection of its respective propeller shaft companion flange. 

i. The main drive gear (I), idler shaft driven gear (L), and 
countershaft driven gear (O) are of the helical type. The idler 
sliaft low speed fixed gear (N) is of the spur type. The main shaft 
sliding or clutch gear (H) is of the spur type and under control of 
the shifter fork (G), provides direct drive by meshing with the in- 
ternal teeth of the main drive gear (I) or extra low speed by niesli- 
ing with the idler shaft gear (N). The. speedometer drive gear (M) 
is on the idler shaft and fully enclosed in a small housing. 

38. Auxiliary gear ratios and shifts. — a. General. — The tia7is- 
fer case selection of gear ratios is entirely independent of the ti'aus- 
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mission and controlled Ijy sin auxiliary gear shift lever Yn the driver's 
compartment. 

h. Sldfting. — Shifting of transfer case gears should be executed 
as indicated in paragraph GTe and be followed by conventional trans- 
mission shifts from neutral to whatever speed the situation requires. 
Ordinarily, with the transmission in gear, the clutch will not be dis- 
engaged (0 efl'eet direct shifting through the transfer case. Direct 
drive of 1 : 1, with the transfer case shift lever pushed forward from 
the operator, is normally used but a low ratio of 1.94:1 and 1.87: 1 
may be obtained for scout car, M3, and for the scout car, M3A1, 
group respectively, by pulling the shift lever back toward the oper- 
ator. The lower ratio is used primarily when the vehicle is accom- 
panying slow-moving foot troops or to develop maximum traction. 

39. Lubrication. — a. General. — Positive lubrication is provided 
by die splashing and carrying action of the gears, provided the re- 
quired oil level is maintained. The transfer case should be checked 
every 1,000 miles and kept filled to the level of the filler plug opening 
to the left on the rear side of the case. A straight mineral oil equiva- 
lent to SAE 250 should be used for summer in temperatures above 
75° F., and a grade equivalent to SAE 140 in temperatures between 
;i'2° F. and 75° F. For winter tomperatiu'os below 32* F., an oil of 
grade SAE 90 should be used. The transfer case capacity is 3 quarts. 

h. Draining and f-Ai^hmg. — After the first 1,000 miles, and every 
G,000 miles or seasonally thereafter, the used oil should be drained 
after the transfer case has become warm. The case should be flushed 
with a solvent or light engine oil, thoroughly redrained, inspected 
for sludge and metal chips, and refilled with new fresh oil. If fa- 
cilities are available to support the vehicle off its wheels, it is practical 
to run the engine and operate the transfer case and transmission in 
gear at the same time to provide a thorough opportunity for the 
flushing medium to accomplish its purpose. (See par. 355.) Over- 
filling of the case must be avoided as the excess quantity will serve 
no useful i^urpose but will cause overheating and damage to the oil 
seals. The drain plug is in the bottom of the case. The breather 
plug (J) should be inspected and cleaned to prevent clogging of the 
air passage. 
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40. General. — Three propeller or drive sliafts with needle-hearing' 
universal joints are provided to transmit power from the triinsniis- 
sion. The type shown in figures 2C and 27 is manufactured by tlie 
Spicer Manufacturing Corporation and designated as its 1400 series 
for the scout car, M3 group; the 1410 series for scout car, M;iAl, 
is similar except for length and minor variations. The longest shaft 
is for use between the transfer case and front axle, tlu> medium 
length shaft between the transfer case and rear axle, and the shortest 
shaft as a coupling between the transfer case and transmission. 

a. Coupling shaft. — The short main iDrojDeller shaft cou^Dling be- 
tween the transmission and transfer case incorporates a ball yoke 
universal assembly and splined shaft, a sleeve yoke universal as- 
semblyj yoke flanges, and comjianion flanges lor tli& transmission Hud 
transfer case respectively. Arrows must be in line to aline trunnions 
or yokes. 

h. Propeller shafts. — The two longer propeller shafts to the axles 
incorporate a tube assembly with a universal sleeve joint assembly 
at the splined end and a universal joint assembly at the yolce end. 
Beyond the universal joints are the flanges for connection to tlie 
transfer case and the respective axles. Arrows must be in line to 
aline trunnions. 

41. -Universal joints. — The universal joints are of the needle- 
bearing type and consist of two steel forged, one-piece yolccs as- 
sembled into a unit with a single forged trunnion cross and four 
needle-bearing assemblies. The needle bearings which fit into tlie 
yoke holes are self-contained, the needle rollers being assembled 
in hardened steel retaining cups. The end thrust from the trunnion 
cross is carried on the hardened and ground surface of the needle- 
bearing retaining cup. 

42. Lubrication. — a. Universal joints. — Universal joints of tlie 
needle-bearing type should be lubricated with an oil equivalent to 
SAE 140. A high pressure fitting is provided on the truiuiion cross 
or journal assembly for lubrication. There is a large oil reservoir 
in each end of the journal which is packed with Jubi'icant when 
the joints are assembled and additional oil will not be required 
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except at 2,000-inile intei-vals. A relief valve is assembled to the 
ccwiti'iil chamber to prevent damage to tlie oil seals when extremely 
Jii^'h pi-essui'e is used to force in lubricant; this valve also serves 
as an indicator to show when the joint is completely filled. 

Zi. S-pUne shaft. — A lubricating fitting is also pi-ovided to lubricate 
eacli splined sleeve or propeller shaft slip joint every- 1,000 miles, 
usin^' (lie same SAE 140 lubricant 

Caution: It is important to note that ordinary grease or heavy 
oil must not be used in needle-bearing universal joints as such 
lubricants will tend to block the oil passages, 

43. Hand brake. — a. Desonption. — The disk type hand brake 
(fig. 28) is nn American Cable "Ti'u-Stop" model, incorpoi'ating tAVo 
sliocs wliich operate on a disk that is mounted on a coni[)anion flange 
of (he propeller shaft to the rear of the transfer case. The. brake 
shoes ai-e lined with a heavy duty molded lining, momited on a shaft 
in braclcetri attached to a special cross member, and operated by link- 
age connected to the hand brake lever in the driver's compartment. 

h. Adjustments.—Wh^VL the brake lining wears so that the brake 
does not liold when tlie hand brake lever is pulled back as far as 
possiljJe, adjustment sliould be made follows: 

(1) Place the hand brake lever forward in the fully released 
]">ositiou to pi-ovide maximum clearance between the shoes and disk. 
Tighten the adjusting nut so that tl^e release spring exerts enough 
pressure to bring the operating levea- to stop solidly against the 
lever arm. 

(2) Insert a %o-inch shim between the front shoe lining and disk 
and adjust the pull rod from the driver's control lever to maintain 
tliis clea7'ance. 

(3) Tighten adjusting nut so that rear lining has i/32-iiich clear- 
ance with the disk. 

(-i) See that the tension or brake shoe spring is in place and ad- 
just the adjusting set screws so that the linings are parallel with 
the disk. 

(n) Remove the shims, 

e. Luhricdt ion. — AX intervals of 1,000 miles, the brake shoe anchor 
pins should be lubricated at the grease fittings provided. In the 
case of tJie scout car, M3, group there are also two gi'ease fittings 
on the cross shaft for the operating linlcage to the pull rod pin. In 
the case of scout car, M8A1, the brake and clutch pedal bushings 
shoukl be inspected regidarly for indications of binding which may 
be alleviated with penetrating oil. 
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44. Front axle. — a. Desm-i/ption. — The front iixlo is of tlio spiral, 
bevel gear, single reduction, full floating type, with a straddle mounted 
pinion gear. As manufactured by the Timken-Detroit Axle Company, 
the type shown in figure 29 applies to the scout car, M3, group and 
to scout car, M3A1, with minor variations; assemblies are interchange- 
able as complete units, the latter having greater capacity. 

h. C onstmction. — (1) The front axle consists of heat-ti-eated faib- 
ing, pressed and riveted into the gear housings at the inner ends, and 
butt Avelded to the forged sockets at the outer ends. In the tO]i and 
bottom of the sockets, hardened and ground kingpins arc ]-)rcss 
fitted and welded to carry heavy duty, taper roller, Icingpin or pivot 
bearings. These pivot bearings svipport the split soclcet housing and 
are shim adjusted, top and bottom, by means of steering knuclclc caps 
on the steering arm. The inner end of the socket housing encloses a 
steering knuckle felt which rides upon a spherical wall of tlic soclcet, 
carrying a steering stop to limit the steering angle to 30°, and 
likewise a steering arm for tie rod attachment. The outer end of the 
socket housing carries a wheel spindle or knuckle and fully encloses 
the constant velocity, universal joint, drive shaft assemblies. Mounted 
upon the knuckle by means of tapered roller bearings is a full floating 
liub so the entire wheel end assembly carries the load independent of 
the shaft. 

(2) Tlae hub is attached to the universal drive shaft by means of a 
long, spline engaged drive flange directly attached to tlie hub by 
studs. Removal of this drive flange permits adjusting the inner and 
outer wheel bearings by means of two adjusting nuts secured with a 
tongued lock washer. The hub flange, in addition to carrying the 
wheel disk, mounts an iron brake drum with studs to suit the type 
of wheel. Against the Icnuckle flange is bolted the-brake backing jilate 
which fully encloses the two-shoe, internal expanding, hydraulic 
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brake with its wheel cylinder secured at the top. The brake lining 
is of 14-inch molded type, xeadily adjusted for wear by externally 
operated adjustment cams near the top. It is not necessary to remove 
the drum or wheel in making adjustments to the brake. 

(3) The tubular tie rod is mounted behind the axle for protection 
and i.s nitnchod to ench wheel end by a threaded and bolt olampfid tio 
rod yuko. The tie rod yoke pin is bushed on the socket housing and 
fixed against rotation in the yoke. 

(+) The upper and lower spring seats are of forged steel and 
welded to the housing arjns or tubes. The steering arm ball stud is 
of carburized steel, ground and taper fitted to the steering arm. 

(5) A modification (FSWO G67-W3) has been ellected for the 
axle by the addition between the spring seats of a truss rod fitted with 
a turnbuclcle which may be tightened to relieve the strain on the axle 
proper, 

c. Steering hnuchJe 'bearing adjustment. — Jack up the axle and re- 
move the four cap screws at the upper and lower steering loiuckle 
bciiririg caps. The caps can then be removed and adjustment of the 
bearings accomplished by means of shims located under these caps. 
The bearings should be adjusted until thei-e is no end play of the 
Inniclcle assejnbly, bnt it should oscillate tveelj. Then remove caps 
and reduce shim pile .005-inch under each cap. After replacing caps, 
there should be a small amount of drag in rotating the steering knuckle 
but it should not bind. 

d. Wheel iearmg adjust^nent and replacement. — (1) Each front 
wheel is supported by two adjustable tapered roller boa.rings. The 
adjustment is initiated by first jacking up the axle imtil one wheel 
is fxee and remo^dng the drive plate. The latter operation is accom- 
plished by removing the drive shaft stud nuts and the center scx-ew 
in which a lubrication fitting is mounted, and loosening the plate by 
means of two puller screws. The portion of the bearing lock which 
has been bent over is then straightened and the lock nut and nut lock 
are removed. 

(2) The wheel should be spun slowly and the bearing adjusting nut 
should be turned up until the bearings bind slightly, then the nut 
should be backed off % turn. 

(3) Replace the imt lock with a new one, if possible, and install the 
lock nut, making sure to hold the adjusting nut to prevent its turning. 
Wien the lock nut is tightened, the edges of the lock should then be 
bent over both the adjusting nut and lock nut, and the wheel checked 
for free rotation. 
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(4) The drive plate sliould then be reimtalled, makhig sure that 
the lubrication fitting on the outer edge of the plate is in line with the 
small hole in the gasket and the flange of the hub. 

e. Oaster or trailer effect. — The steering pivots or king pins are 
usually not perpendicular to the ground but inclined slightly to the 
rear in a vei-tical plane (fig. 29 ©) . The main reason for this practice 
is tliat such coJistrucLion gives ii trailer ed'ocL which tends to cause [\\\.\ 
front wheels to right themselves automatically when deflected from the 
straight-ahead course. This effect is accomplished by the proper 
relation of the spring seat on the axle. and the vehicle front springs. 
The correct amount of caster is 5° and the only method in the field of 
correcting any deviation from this angle is by the use of a wedge- 
shaped plate between the axle spring seat and the lower vehicle spring 
leaf. 

/. Wheel caniber. — Axle ends and steering axles are so desigiicd 
that when the Icnuckles are in the position corresponding to straight- 
ahead driving, the knuckle spindle axis or wheel axis is not parallel 
with the plane on which the vehicle stands but inclines downward; 
hence the wheels are closer together at the bottom than at tlie top. 
This inclination is known as the camber angle and its pi-incipal pur- 
pose is to cause a vehicle to steer more easily. As sliown in. figure 
30, the correct wheel camber of %° per wheel is originally set in 
the axle and cannot be altered through any adjustments. If the 
reading is found to be greater than 1° or less than 0°, it is an in- 
dication, that some part has been bent in service, and repair or 
replacement shoidd be effected; usually replacement is preferable. 

g. Toe-in or gather. — (1) The front wheels are not parallel when 
in the position of straight- ahead running, but arc closer together a.t 
the front than at the rear. Toe-in has the effect of causing the 
natural paths of the wheels to approach eixch other- and is intro- 
duced for the purpose of counteracting the tendency of the wheels 
to separate as a result of camber. Wlieel toe-in, as indicated in 
figure 30, is originally set at i/g inch, plus or minus in^ch, and 
should be maintained at this figure. 

(2) Adjustment of toe-in is accomplished by removing the left- 
hand steering cross tube end pin and slipping the cross tube end 
or tie rod yoke off the cross tube steering arm or tie rod (fig. 29 (2)). 
The cross tube clamp bolts are loosened to peraiit rotating the 
threaded yoke on the tube to increase or decrease its efFective length. 
Toe-in is controlled by the length of the connecting tnbci assembly. 
After correct adjustment has been obtained, bolts, yoke, and pin 
must be secured in position once more. 
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A, Luhrlcatlon. — (1) Oil seals. — All oil seals should bo periodically 
inspected and replaced if undue ^vca^• is apparent. If seals are al- 
lowed to operate after they have become worn, they no longer per- 
form their fuiiction of retaining the hibricant in its proper location 
and many times allow the entrance of dirt, grit and other foreign 
mutter which becomes mixed with the lubricant, causing prematnro 
wear and other difficulticis. 

(2) Hteering hnuclde upper heanngs. — At 1,000-mile intervals, 
lubricate the upper steei'ing knuckle bearings with a chassis 'lubricant. 

(3) Steering hnuchJe lower hearings and uiiwer&al drive assem- 
hly.- — At 1,000-mile intervals, for suinmer lubrication, lubricate with 
SAE 250 through the trunnion socket for the Bzeppa type joint 
employed in production until level is reached through plug (X) 
(fig. 29 (D). For cold weather operation, use SAE 140. 

(4) Front axle center. — After the first 1,000 miles of operation, 
di-ain the oil from the axle housing, flush out and refill with 4^/^ 
quarts of a gear lubricant using a straight mineral oil with a Say- 
bolt viscosity of at least 150 seconds for summer use (SAE 140) and 
85 to 115 seconds at 210° F. for winter use (SAE 90). At 1,000- 
niile intervals, clieck and add lubricant if necessary. At each G,000 
miles after the initial i-elilling, drain the lubricant from the axle 
housing, flush, and refill as above. 

(5) Front wheel hearings. — ^Vlieel bearings should be removed, 
cleaned, checked, and repacked every &fiQQ miles. Lubrication 
through fittings inserted in cap recesses of the axle driving flanges 
is not recommended. For atmospheric temperatures down to pkis 
10° F., use a hard wheel bearing fibrous gi'ease; for lower terapera- 
tin-es, use a medium wheel bearing fibi'ous grease. 

45. Rear axle. — a. Description. — The rear axle' (fig. 31) is man- 
ufactured by the Timken-Detroit Axle Company, applies to the scout 
car, j\I3, group and also to scout car, M3A1, with minor variations, 
and is interchangeable as a complete unit. This rear axle is of the 
spiral bevel-gear, single reduction, full floating type. 

b. Ooivitruction. — (1) The rear axle consists of a housing which 
serves as the load-carrying member and is a steel stamping with a 
forged outer end. The differential and bevel ring gear assembly, 
together with the pinion, are mounted as a unit in the axle housing 
tube and carrier assemblies. 

(2) The ring gear is riveted to a flange on the differential case which 
is mounted in tapered roller bearings. A backing-up block for the 
ring gear is pi-ovided to prevent excessive deflection imder extreme 
loads. 
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(ii) Tlic j)j)ii()n gear is stnuldlo Jiioiiiil.cd with two opposed I'ollci' 
bearings iti front of the gear head and a straight solid rollei- beai-ing 
at the rear. 

(4) Tlie w]ieels arc mounted on two tapered roller bearings on the 
end of tlie axle housing tubes and are driven by a drop foi'gcd axle 
shaft, ']'lic oiitor end of this shaft has uii integral flange which b(jlts 
to the wheel and the inner end is splined to the differential side gear. 

c. Rear wheel hearing adjustment. — This adjustment must be made 
with tlie axle jacked up antl tlie axle shaft removed. 

(1) Draw the inside adjusting nut up tiglitly against the outer 
cone assembly, meanwhile rotating the wheel first in one direction and 
tlien in the other until the bearings bind and the wheel tui'ns liard. 
Eotating the wheel in both directions causes the rollers to become 
fully and evenly seated. 

(2) Back ofE the adjusting nut until the wheel turns freely with- 
out perceptible end play in the bearing. It may be necessary to tap 
the end of the axle housing while loosening the adjustment in order 
to move the cone on the axle. 

(3) End play may be tested by placing the end of a short bar be- 
tween the tire and the floor and a.1 tlie same time. lK)Ulii'\g a finger on 
the cage of the outer bearing. Work the bar up and down to detect 
any excessive play or looseness. If but a barely perceptible shako 
can be feft and the wheel turns freely, the adjustment is correct and 
can be locked as set, after which the axle shaft may be replaced. 

d. Lubrication. — (1) Rear axle. — After the first 1,000 miles of op- 
eration, di'ain the oil from the axle housing, flush out, and refill with 
3 quarts of a. gear lubi-icant using a straight mineral oil equivalent 
to SAE 90 for winter and SAE 140 for summer. At 1,000-milo in- 
tervals,' check the level of the oil in the axle housing and add lubri- 
cant if necessary. At each 6,000 miles after the initial refilling, 
drain the lubricant from the axle housing, flush, and refill as above. 

(2) Rear wheel heanngs. — At G,00O-mile intervals, remove the 
rear wheels, clean out the old grease and repack the hearings by hand 
with a wheel bearing lubricant. It is necessary that these bearings 
be repacked by hand with the correct amount of lubricant to eliminate 
the possibility of forcing the lubricant past the grease retainers such 
as when pressure guns are used. I^Hren reinstalling the wheels, care 
must be exercised to prevent damage to the oil seal at the inner 
bearings. Be sure to readjust the wheel bearings when the wheels 
are assembled. 

46. Wheels and tires. — ^Tlie front and rear wheels are the Bndd 
Company's demountable 20 by 7, steel dislc, spolce type, with six 
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iiumnting holes. All wheels iind tiros of the scout car, M3, group 
ami scout ciii', ]\I3A1, are juterchangeable. 

a. Tire caaings. — As originally equipped, the casings are 8.25 by 
20, mud and snow tread, balloon type with a TE 77 type valve. 
Tire.s or casings sliould be repaired in accordance with conventional 
metJiods. Punctures or tears causing' exposure of the cord or fabric 
.slioiild Ix! viilcinizcd. 

h. 'I'uhen. — Bullet resisting inner tubes, with a puncture sealing 
element, are supplied in accordance with Rock Island Arsenal Tenta- 
tive Specification RIXS-IM. Pressure required is 60 to 70 pounds. 
Pi-ociircinent of S]:)onge rubber fdlers foi- pneumatic tired combat 
veliiclcs has been discontinued (OFSC 116). Holes in bullet re- 
sisling and jiuncture scaling inner tubes should be repaired by cold 
patcliing with the method employed for conventional tubes. Hot 
])atching or vulcanizing should not be attempted. The heat and 
])ressure requisite for liot patching will destroy the sealing matrix 
and cause the inner walls to become vulcanized together. Tires must 
not be operated when underinflated, nor "bled" to reduce air pres- 
sure which increases during operation. 

c. Freservatton {OFSC'91) . — The deleterious effect of oil and grease 
on rubber is generally known, but precautionary measures to prevent 
contact are frequently neglected. Tires and tracks come in contact 
with oil or grease for various reasons, among tlie more common of 
which are faulty assembly of seals, worn or damaged seals, or careless- 
ness in handling oil and grease when lubricating. The consequent de- 
terioration of tlie rubber is slow and therefore unnoticed, since the oil 
gradually works into the rubber and leaves the outer surface riormal 
in appearance, but an amalgam foi-ms with the rubber to soften and 
reduce the heat and wear resisting qualities, When a lubricant is 
required to facilitate the installation of tires, a solution of liquid soap 
and flake graphite should be used. The liquid soap should be added 
to the graphite until the resulting solution can be applied with a paint 
brush. This solution hiis no deleterious effect oji rubber and will 
retai-d rim corrosion. 

47. Hydraulic brakes. — a. Description. — The service or wheel 
brakes comprise a 4-wheel, vacuum power, hydraulic type system (fig. 
32) and are manufactured by the Wagner Electric Company (Lock- 
heed). The brake proper consists of two internal expanding shoes for 
each of the front and rear wheels in iron brake drums with high wear 
resisting qualities. Shoes in both the front and rear brakes are ex- 
jjanded by opposed pistons acting in a cylinder and operating directly 
on each shoe. 



52 



TM 9-705 

SCOUT CARS AND MORTAR MOTOR CARRIAGE 47 

h. Operation. — (1) This braking system consists of a combination 
brake-fluid supply tank and master cylinder, and hydraulic lines of 
copper tubing leading from the master cylinder to the flexible con- 
nections between tiie frame and axles which connect to the wliecl operat- 
ing cylindei-s. Foot pressure applied to the brake pedal foi-c'js fluid 
throu^di the copper tubing and flexible cojinection.s into t)ie v/licel cyl- 
inders in tJie four-wiieel brakes. TJie brake fluid enters the wheel 
cylinders between opposed pistons causing them to expand the brake 
shoes to contact the brake drums. 

(2) As the pedal is moved forward the vacuum power unit piston 
and rod move, and greater hydraulic pressure is built n-p within 
tlie wheel cylindei's to i)ress the shoes against the bralce dvunis. 
When the foot ])ressure is removed from the brake pedal, the release 
springs between the brake shoes contract, return the wlieel cylinder 
pistons to their "oil'" position, and force the brake lluid from tlio 
operating cylinders back to the master cylinder. Since the pressure 
must be equal in all parts of the system, no braking action can take 
place until all sboes are in contact with the drums ; the brakes, there- 
fore, are automatically equalized. 

c. Master cylinder and, supply tcmJe. — The master cylinder (fig. 
33) is integral with the supply tank casting and is bracket mounted 
to the frame side rail. The supply tank carries a reserve of fkiid 
which is fed automatically to the system as required, the master 
cylinder being submerged in the fluid. The tank is equipped with a 
combination filler and bi-eatber cap (A), which permits atmospheric 
pressure on the reserve fluid at all times and prevents the entrance 
of dirt and water and the evaporation of the alcohol content of the 
fluid. A conventional pressure type stoplight switch (fig. 43) , with 
a i/g-inch fitting and two screw terminals, is assembled to the master 
cylinder. 

(1) Fwnction. — The function of the master cylinder is to set up 
pressure in the system and force a sufhcicnt quantity of liquid be- 
tween the pistons of the wheel cylinders to apply the bi'ake. The 
combination master cylinder and supply tank automatically main- 
tains a constant volume of fluid in the system, compensates for ex- 
pansion or contraction of the fluid caused by temperature changes, and 
replenishes any loss of fluid from slight leaks or seepage. 

(2) Operation. — (a) When the foot brake pedal is released or in 
the "of!;" position, the piston (B) (fig. 33) in the master cylinder 
is held to its outer or released position by the return spring (G) 
and sealed by the rubber piston cup (C). When the piston is in 
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this outer position, it ancovers a compensating port (H) in the 
cylinder wall which connects to the supply tank. 

(h) Increase in temperature causes the fluid in the braking system 
to expand, the expansion being bypassed through port (H) to the 
tank. A drop in tompei"atui-e causes the fluid to contract and re- 
plenishment is effected through the same port from the biiiic so that 
a constant v<jIuino of Uuid is maintained in the system. It is im- 
portant, therefoi-e, to adjust the rod to the power lever so that 
the piston may return to the extreme position against the stop wire 
(J) and permit the piston cup (C) to uncover the compensating port. 

(c) The valves of the master cylinder, held in place by the return 
spring (G), are double check valves (K) and (L), which alloAv the 
brake fluid to flow in both dii-ections. Wlien the brakes are applied, 
the fluid is forced through the inner check valve (L) which is hold 
against the large valve (Iv) by a spring (P) of low pressure. When 
the brake foot pedal is released, the master piston return spring forces 
the piston back to its position against the stop (J). At the same 
time, brake fluid enters the master cylinder througli the outer larger 
valve (K), forced from the operating cylinders through the pipe lines 
by the brake release springs. The return pressure of the fluid de- 
creases until it balances tliat of the master piston return spring (G) 
Avhich is 6 to 8 pounds and is sufficient to keep the piston seal 
cups seated and prevent gravity leaks or unseating due to road shocks. 

(d) Slioulcl the fluid returned from the system be insufficient to 
equal the displacement caused by the, return of the nuistcr piston 
to its release position, a vacuum will be set up in the master cylinder 
sufficient to draw fluid into the master cylinder from the sup])ly 
tank through six small ports in the master cylinder piston head, one 
of which is shown at (il). Secondary e^ip (D) is a seal to prevent 
loss of reserve fluid into the boot (F). 

(e) The combination valve functions differently when bleeding or 
filling the systeni with brake fluid. Because of the fact that there 
is no pressure in the system to opei'ate the valve against the 6- to 
8-pound spring pressure of the mastei- cylinder, fluid is continually 
passed by the operation of the foot brake pedal, through the smaller 
check valve (L), until air is entirely expelled from the system. 

d. Brahe connections. — ^The brake connections for the hydraulic 
brake system are of special aimealed copper tubing and a flexible 
I'ubber and fabric hose designed for this particular purpose. The 
tubing is securely anchored to the frame or axle by clips to prevent 
vibration and whenever needed, protected by loom. One tube leads 
from the master cylinder along tlie inside of the frame left side 
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KU'fiilx;'", and by flexible connection to the rear axle housing where 
if divides, serving both rear brakes. Separate tubes lead from the 
miihtei' cylinder to each front brake and these fi-ont tubes arc car- 
ried inside of the fi'ame side members leading by flexible coimoction 
to both front wheels. The pipe connection for the riglit front wheel 
Itriikt' irf ciirried iicrcwH the roiir iixlo lioiiHiiig, 'The lloxiblc coniii'i.'l loiiH 
sliould be renewed at tlie end of 2 years' service. 

e. Wheel cylinders. — The four-wheel or operating cylinders are 
mounted rigidly to the dust shield. Each cylinder is fitted with two 
nluminnm pistons, sealed with rubber piston cups, connected to the 
brake shoes. The open ends of the cylinders are protected by rubber 
l)Oots which prevent the entrance of dust and grit. From the highest 
point of the cylinder and between the opposed pistons is a bleeder 
valve. This connection is used to expel all air from tlie system wlien 
it is being filled with brake fluid, an operation known as "bleeding." 

/. Brake shoes. — The brake shoes in each wheel are lin^d Avith 
liigh grade molded brake lining, supported at the lower end by two 
eccentric anchor pins. Side play is limited by guide pins and retain- 
ing washers which are contracted by the bralvc release spring and 
bear on the edge of the brake slioe. At the top, the shoes are 
expanded by the operating cylinder. 

g. Hydraulic irake fiuid. — The Lockheed No. 21 hydraulic brake 
fluid is a special mixture of neutralized castor oil, denatured alcohol, 
and suitable chemical reagents to prevent any action of the fluid on 
the rubber and metal parts. Do not use any unautlioi-ized sabsti(u(c. 

48. Hydraulic brake servicing. — a. Fluid, level. — The level of 
the fluid in the supply tank shionld be inspected at least once a montli. 
The proper level of the liquid is % inch below the top of the tank. 
There should be practically no loss of fluid in the operation of the 
brakes and any noticeable loss indicates a leak in the S3'stem which 
should be located and stopped. If the tank becomes moi'o than half 
empty, air will be drawn into the system when the brake is released. 
In such a case, filling the tanlc to the proper level is not enough, shice 
the system must be bled at each wheel cylinder to remove the aij-. 

h. Bleeding the line. — (1) General. — Bleeding is necessary only 
when some part of the hydraulic system has been disconnected or the 
fluid in the supply has become too low. To disj^lace air which may 
have accumulated in the system, fluid is forced through the lines until 
it fl.ows from the bleeder valve of eacli wheel cylinder in a solid stream. 
When bleeding, depression of the foot pedal forces the liquid from the 
master cylinder through the outlet combination valve into the lines 
to the wheel cylinders. When tlie brake pedal is released with no prcs- 
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sure in the system, tho master piston return spring will return tha 
piston against its stop and hold tlie I'oturn valve closed to create a 
vacuum within the maslei- cylinder. Tlie cup will collapse and bypass 
brake fluid through the drilled piston, allowing /luid to bypass from 
tlie supply tank and refill the master cylinder. Working the foot 
pedal tlius gives a pumping action which forces fluid through the 
system and out at the wheel cylinder bleeder valve, carrying with it 
any air tliut may be prcsenL. 

(2) Procedure.— Remove the filler plug (A) (fig. 33) and fill the 
supply tank with brake fluid. Remove the cap screw from the bleeder 
valve (II) of a wheel cylinder, and connect the bleeder drain tube 
provided for tlie purpose. Slide the bleeder valve wrench over the 
rubber tube, engage the hex of the bleeder valve and open the valve 
three-quarters of a turn. Place the free end of the tube below the 
brake iiuid level and drain into a clean glass container comparable 
to a pint jar. Depress tlie brake pedal slowly by hand, allowing the 
spring to return the pedal to its released position. Approximately 
ten strokes of the pedal will be required to bleed each wheel cylinder 
until fluid issues from the tube end in a solid stream without bubbles. 
Wlien blcedijig, be sni-e to keep tlio supply tank more than half full 
of fluid, otherwise aii' will be drawn into the system at this point and 
necessitate rebloeding. As each wheel cylinder is bled, the bleedei; 
valve is shut off tightly with the wrench, the bleeder tube is removed 
and tlie cap screw with the lock washer is replaced. After a cylinder 
has been bled, do not again depress the brake pedal until the valve 
of the next cylinder is opened, for the reason that air may be forced 
over from a line yet to be bled to a line on which this operation has 
been completed. ^Yhen the bleeding operation is completed, refill the 
supply tank and replace the valve plug. See that the filler plug is 
screwed down tiglit. Fluid drained out in this oiseration should not 
be used again. 

c. Adjusting IraJees. — (1) Lining wear. — ^E,aise the vehicle until 
wheels are free. Kotate the cam (T) by the m\t (U) projecting 
thi'ough the dust cover until the brake shoe touches the drum. Back 
ofF this adjustment slightly until the M'heel rotates freely without 
di'ag. Adjust all eight brake shoes in this manner. The cams are 
automatically loclced in position by a friction spring and their shape 
is such that a wrench applied to the adjusting nut, with the handle 
pointing up and pulled toward the outside of the wliecl, will push 
tlie bridce slioo into contact with tho brake drum. 

(2) Removing tral-e a/toex. — The washers are removed from the 
anchor pins (P) and guide pins ( Q) . After the brake shoe return 



56 



TM 9-705 

SCOUT CARS AND MOKTAR %rOTOil CAKHIACK 48 



S23r:ng (0) is removed, the brake .shoe may be taken oil'. In assem- 
bling, these operations are reversed. In case brake sliocs are relinod, 
it is imperative that the same Icind of liniiig be used for all drums 
or the braking will not be uniform. 

(3) After relining. — The brake shoe anchor pins (P) are eccentric 
and capable of adjustment. However, this is a factory adjustment 
(iiid oticc correctly made .should not be dlstin'l-K;d unless new linin^^.s 
are in.st.'illed. The proper clearance between the lining and tlic di'iun 
at the point nearest the anchor pins is .000 inch jueasured with a 
feeler gage 1 inch from the end of the bra]<c shoe linuig. With cor- 
rect clearance established at the anchor pins, the cleai-ance for the 
toe of the brake shoe can be checked. Measui'e with an .OOS-inch 
feeler gage 1 inch from the end of the lining. 

d. Disassembling lyralce-s. — (1) To remove a front vs'heel cylinder, 
disconnect copper tubing from hose fitting at tlie frame, remove tlie 
nut and rotate cam (T) to bring shoes clear of wlieel cylinder coji- 
necting links. Removal of tlie two cap screws (S), which Imld the 
cylinder to the brake dust shield, allows the cylinder and hose to 
be withdrawn froin tlie shield. 

(2) To remove a rear cylinder, follow above instructions except 
that the copper tubing must be disconnected at the cylindei- inlet. 

(3) To remove wheel cylinder cups, the rubber boots on cither 
end are removed and the pistons are withdrawn by inserting a liook 
in the hole of the piston skirt. The spiral spring placed between 
the wheel cylinder cups serves to keep the cups in contact with (he 
pistons at all times. It is imperative tliat the spring bears evenly 
in the bottom of the cylinder cup and in no way disturbs the li]). 

(4) To remove the piston from the master cj'linder, it is necessary 
to remove the complete combination unit from the bracket. After 
the boot and stop wire ai'e removed, the piston, primai7 cup, retunr 
spring, and combination valve can be withdrawn. 

(5) It should not be necessary to disassemble any cylinder unless 
it is found to be leaking fluid past the cup. 

(6) Before reassembling a cylinder, the bore should be thoroughly 
cleaned and washed with alcohol. Do not use kerosene, gasoline, etc. 
The bore should be free from any score marks, rust cori-osion. or pits. 
It is always advisable to use new cups w]\en servicing a cylindei', 
and cup and piston should be clipped in brake fluid before inserting 
into the cylinder. 

e. J'reotmfioii.'i. — (1) Do not use an unautJi07-ized snhstifulc for 
Lockheed brake fluid, as damage is very likely to result to some part 
of the system. Free acid vi'ill attack iron cylinders, free alkali will 



57 



TM 9-705 

48-49 



ORDNANCE DEPARTMENT 



attack the aluminum pistons, and mineral oil will spoil the rubber 
piston cups, boots, and flexible connections. 

(2) Do not allow grease, paint, oil, or brake fluid to come in con- 
tact with tbe brake lining. 

(3) Do not clean rubber parts or inside of cylinders with anything 
but alcohol. 

(4) Do not fail to replace flexible pressure line connection every 
2 years. 

49. Vacuum power unit. — a. Description. — The vacuum power 
unit (fig. 35) described iis a Bragg-Kliesrath type IIP66, is of the 
reaction type and so connected to the master cylinder and brake pedal 
that it supplies a percentage of the power applied to the master 
cylinder, the remainder being supplied by manual effort on the brake 
pedal pad. In this unit, the intake manifold is utilized as a source of 
partial vacuum to present a vacuum on both sides of the cylinder pis- 
ton when the brakes are off and the engine is running, the vacuum 
line being connected from the rear of the power unit cylinder to the 
manifold (fig. 32). 

h. Operation. — (1) The valve operating the power unit is con- 
tained in the unit and is operated by a rod extending through the 
power unit piston rod to the valve operating lever (figs. 34 and 35). 
If adjustments are correct, a movement of approximately 1 inch of 
the brake pedal pulls the valve toward the rear of the piston, ad- 
mitting air to the forward side of the piston. The air, or atmospheric 
pressure, moves the piston toward the rear, and through the power 
lever connection, applies pressure to the master cylinder piston. 

(2) Air enters the cylinder fi'om the remote air cleaner through a 
connection in tlie end plate dust cover, holes in the hollow piston rod, 
and finally the valve to the front side of the piston. It is essential 
tliat about %2-inch travel specified for the valve rod be obtained so 
tluit the valve may open the ports admitting air to the piston; i/^-inch 
travel is required for f idl opening of the valve when tlie clearance on 
the power lever is all taken up at (A) . 

(3) The amount of air admitted to the rear of the cylinder depends 
upon the brake pedal movement. If the operator stops the forward 
movement of the brake pedal, the piston will move until the valve 
closes off the port which admits air to the rear of the piston, the valve 
reniaiiiing in tlie neutral position to cover the ports and hold the air 
in tlie cylinder on the rear side of the piston. To accomplish any 
further movement of the piston or brake application, the pedal must 
be depressed further. 
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(4) When the operator releases the brake, the valve is positively 
movedvto the released position by the valve lever attached to the 
brake pedal; this action closes the air passaj^e to the z-eai' side of 
the piston and opens a passaj^e across the piston to restore the vacuum 
balance on both sides of the piston. 

c. Adjustments. — Tlie valve operating lover is attached to the hruk'o 
pedal by two cap screws and a clamp with an oversize hole at the 
lower cap screw to permit adjustment. It is absolutely necessary 
that in the brake-released position the clearance of about %2 i"t'l' h^- 
tween the shaft hole in the power lever and the brake pedal shaft must 
be on the forward side of the shaft as shoAvn at (A) (fig-. 34). Also, 
the power cylindoi- ]>iston rod clevis piji must be iigiiinst (h(> rcnrward 
wall of the valve link bushing as shown at (B) (fig. 34) and A ((ig. 35) . 
Any improper adjustments will affect tli^e application and operiu ion 
of the brakes. It is important that adjustments be made as indicated 
and in the order given below. , 

(1) Loosen valve lever anchorage screws (C) (fig. 34) and' remove 
master cylinder and power cylinder piston rod clevis pins ('D) and 
(E). Be sure that the leverage system is clean and in con'cct aliiie- 
ment witli no binding. Block brake, pedal in the release position 
and check that clearance between the power levea- and pediil shaft 
is at the front side of the shaft. 

(2) Adjust master cylinder clevis to permit ^'-^2 to i/xg ijich lost 
motion in master cylinder piston rod and insert clevis pin |D) and 
cotter. 

(8) Push power cylinder piston rod inward until piston bottoms; 
aline piston rod clevis with joower lever eye by adjusthig cylinder 
position at the mounting end (F). Never attempt to adjiis'f 'pinton 
rod clevis as this affects valve positioning which is correctly set at 
the time of factory assembly. 

(4) Check that piston rod clevis pin (E) is against i-ear side Avail 
of valve link bushings as shown at (B) then tighlcn vnlve lever 
adjustment screws (C) being careful not to disturb valve position. 
Be sure valve lever is central and square on valve rod bushing to 
avoid binding. 

(5) Wlien the brake pedal is moved by hand, the valve rod sliould 
move % inch outward before any movement of tlie power line occui-s. 

(6) Check to be sure cotter pins are in place, lock nuts tightened, 
and cap screws tight. 

d. Lubrication. — Every 6,000 to 10,000 miles, remove tlie pipe plug 
in the front end of the power unit and lubricate the cylinder walls 
with 2 ounces of Bendix vacuum cylinder oil, after which the pii^e 
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plug slioiild be replaced. At evei-y chassis lubrication, spray the 
valve and power lever linkapre with light oil. 

e. Cleaning. — The remote air cleaner should be examined and 
cleaned at least twice a year. Remove the hair, wash same thor- 
oujrhly in kerosene, d/'y and then satui'atc with a lijjht machine oil. 
Ki'pluce the hair in the cleaner and reassemble. 

/. 1 lUH peel ion. and ■niainlcnuncc. — In case of uucessity, the followinjj; 
instructions for inspection and adjustmeait are available for tlui 
operator: 

(1) Remove pipe plug at front of cylindei' and connect in a vacuum 

(2) Start the engine and note reading on the gage which should 
show a vacuum of 17 to 20 inches. Stop the engine and note if 
vacuum is i-etained for a reasonable length of time. If gage shows 
a rapidly falling-o(f (more than 10 inches in 10 seconds), it indicates 
a leak which may be in the cylinder, in the line, or in the check 
valve in the inlet manifold connection. Leakage in the power cylin- 
dei- may often be corrected by a thorough lubrication of the unit. 

(3) Disconnect vacuum line between manifold and power unit and 
hold a finger over the end of the line. If the engine idling speed is 
slowei- thcin with the line connected to the power raiit, it is an indi- 
cation of a leak in either the lines or the power unit itself. 

(1) Xever attempt to replace the valve without also installing new 
piston rod. Piston rods are furnished with undersize bore and 
must be reanied to fit after assembly in piston. 

50. Spring's. — a. Dcacri ption. — Semi-elliptic springs are used foi- 
the front and rear axles, being anchored at the front end and shackled 
at the rear. Tlie pins -which pass through the spring eyes and the 
shackle or brackets are hardened and ground and are fitted to reamed 
bushings of hard bronze. The rear springs, which employ the 
Hotchkiss drive principle, provide for easy riding when light but 
liave ample ca])acity wheii loaded. Springs, while differing in de- 
sign, are interchangeable between scout cars in pairs in case of 
emei'gency. 

(1) Spring dips. — The use of the Hotchkiss drive, wherein the 
di-ive is taken directly through the rear springs, provides a simplified 
construction which eliminates radius rods and all component parts. 
It is very essential that spring clips are tight as considerable spring 
breakage can be eliminated by preventing the springs from flexing 
i\t the center bolt hole. 

(2) Spring clip adjustmmt . — Spring clips which fasten the springs 
to the axle should be examined regularly and kept tight. Loose spring 
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clips may allow the axle to shift and cause shearing of the center 
bolt and breaking of the leaves. Tlie spring clip nuts sliould be tried 
with a wrench each week during the first few weelvs of openition and 
thereafter each month. 

(;}) ^^V'lov/i.-hack'" '/irhi.(jr/j7'f;. — Tn ovdav lo pi-ovidc, ii tiglit wra]) 
(iroiiiid tlio .spring 03'(! siiflicient (o i^revciit brciiicagc tbis crilical 
point, it is noces.siii'y to wi'ap both the first and second leaves ai'Oiind 
the busliing at the eye. To take care of the lengtliening and short en- 
ing of the first and second leaf and still provide a tight wrap, it is 
necessary to split the second leaf into three sections. At the center 
of the spring underneath the clip bolts is an H-shaped section sliglitly 
tliicker than the two outei' ends of this leaf, and into tlie rc>coss 
formed by the H, the tang end of the outer section is allowed to 
slide. The joint formed between the center section and tlie two oiiier 
sections of the second leaf gives the impressioji (}f a broken s])ring 
leaf and niay lead to complaints resulting from a niisnndoi'slanding of 
the basic principle concerned in connection with the front spring as- 
sembly (mite part No. 344977) of scout car, MiiAl. 

h. Lubrication. — ^At 1,000-mile intervals, lubricate all spring and 
shackle bolts, through the pressure fittings provided, with an approved 
grade of chassis lubricant. Spring leaves are lubricated oi' coated 
with graphite at assembly but the lubricating action is neutralized 
in time by the i3ressure of dirt and water. Leaves may be i-enioved 
for cleaning and oiling, or sprayed with graphite oil while flcxinc: 
the springs to assist penetration of the oil. Muck and old li-reasc 
sliould be scraped oil' the sides of (he leaves and removed iVom I he 
shackles. 

51. Shock absorbers. — a. Description. — The Houdaille sliocic ab- 
sorber operates entirely upon the principle of hydraulic resistance in 
conjunction with the ASC type instrument, lever, link, and clip plate, 
left and right front assemblies and the BAG type instrument, lever, 
and link, left and right rear assemblies. 

t. Operation. — Movement of the shock absoi-ber lever, which is at- 
tached to a rotating shaft and wing, forces fluid from one chamber (o 
another. The working chamber is divided into two sections bv a 
stationary partition, in each side of which is located a check valve. 
The valves permit fluid to flow freely in one direction but close 
completely the instant the flow of fluid is reversed. When this 
action occurs, the fluid is forced out of the compj-ession chambers, 
through an adjustable valve, and into the noncompression chambers, 
where upon the return stroke of the shock absorber lever, it is again 
forced into the compression chambers through the check valves in the 
stationary partition. 
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c. Adjiiafment. — Tlie valve in the adjustable type, of shock absorber 
automatically takes care of any variation in load and road condi- 
tions. Chan<]i;es in temperature ait'ect the coil in which the valve is 
mounted, thej-eby providing thermostatic control of the valve opening 
at any mainial setting. The factoiy adjustment should be satisfactoi'y 
foi- normal conditions and average di-iving; however, for uniisiia] con- 
ilitions, provision lia.s been made for additioiuil adjusUiients as follows : 

(1) Kemove the valve cap and gasket to expose the end of the 
shaft and the adjustable end of the valve. The wing shaft is 
marked with the letters ''0" and "S" (open and shut) . 

(2) The valve end has two cross slots; the one marked with an 
ari-ow is for adjustment; the other contains a wedge which is used to 
stake the valve to the shaft. Unless the factoiy adjustment has been 
changed, the arrow will be directly in line with a punch mark be- 
tween the letters "O" and "S." 

Caution: The full range of adjustment lies between the letters "O" 
and "S", and the valve should never be turned beyond these points. 

To increase resistance, turn the arrow countereloclcwise toward 
"S", not more tlian i/(2 i^>ch at one time, using the mark on the 
shaft as a guide. Test and repeat operation until satisfactory con- 
trol is obtained. 

d. Fluid. — (1) An auxiliary reservoir which is an integi-al part of 
the shock absorber contains a supply of fluid which automatically 
enters the worldng chamber through a replenishing ball check. To 
prevent air from entering the working chambers, the fluid level 
.should bo kept up to the bottom of the filler plug opening located at 
the top of this reservoir. Extreme cai-e should be exercised when 
removing the filler plug, that no dirt falls into the reservoir. Such 
particles will enter the working chamber, pass to the top of the 
instrument, and eventually plug the air vent provided for the escape 
of gases formed mider hydraulic pressure. 

(2) Evei-y 2,000 miles, remove the filler plug and check the fluid 
level. Use Houdaille ISTo. 1400 shock absorber fluid or an authorized 
substitute having a glycerin base diluted with alcohol, a Saybolt- 
Universal viscosity at 100° F. of 800 seconds, at 130° F. of 310 
seconds, and a pour point of minus 30° F. Initial filling capacity of 
the front unit is 130 cubic centimeters and of the rear unit, 180 cubic 
centimeters. 

e. IntevchangeahiKty. — The Houdaille type A-4089 and A-^1080 
ASC instrument, lever, link, and clip plate assemblies (right and 
loft front respectively), and the type A-^072 and A-4073 BAG 
instrument, lever, and link assemblies (right and left rear respec- 
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tively) are used for the scout car, ]\I3, group. Improved type A- 
4301 iind A-4302 BEDVS assemblies (right and left front), and 
type A-5973 and A-SDY^ BBG assemblies (right and left rear) tu'e 
applicable for similar purposes on scout car M3A1. 

/. Lubrication. — The internal Avoi'lcing parts are automatically 
liibr-icafed by the fluid. Every 500 miles, lubricate wiUi chassis 
grease the two ball joints on the comiecting link by means of the 
pressure fittings provided. 

52. Steering meclianism. — a. Desori-ption. — The Ross Gear and 
Tool Company steering gear, types 660 and T-26, resjwctiveJy (figs. 
36 and 37), is of the cam and lever type in Avliich sufficient ruchictioa 
is provided with ample leverage in the steering wheel to insnre easy 
steering under all conditions. The angle of the steering column has 
been designed for the most comfortable operating position for the 
driver. The steering gear case is bracket mounted to tlie frame 
with the steering post held in a rubber bushing in the dash bracket. 
The cams, levers, and shafts are mounted in a malleable iron, oil 
tight case with full provision for the adjuslmont of both cam and 
cam follower. 

Z». Operation. — 'As shown in figure 37, the twin lover arrangement 
for scout cai', M3A1, provides two integral follower pins to afl'ord 
greater angular travel than in the case of the roller bearing mounted 
single pin (fig. 36) for the scout car, M3, group; this design permifs 
the use of a shorter steering arm and more advantageous use of the 
effective leverage in the range of pin travel. As the gear nio\'es 
away from the normal drivhig range into the parking range, one 
pin moves out of engagement leaving the other pin in the worlcing 
position at which the effective leverage increases rapidly. The cam 
turns with the steering wheel, while the pins of the steering gear 
lever shaft engage witli the thi-ead of the cam. The groove is pur- 
posely cut shallower in the straight ahead driving position of each 
pin to permit a close adjustment for normal sti-aiglit driving witliont 
binding elsewhere. Since the larger portion of driving is done when 
traveling straight ahead, more wear occurs in the steering geai' 
within about one quarter wheel turn either side of the center position. 

Caution: Do not attempt to cure wander, shimmy, or road shock 
by tightening the steering gear to dampen out such ilifficnltics. Ad- 
just the steering gear only to remove play in it. When making 
ndjustjuents, follow the instructions exactly and in the ortler given, 
each adjustment being independent of the othci-s. Improijer adjust- 
ments will damage more gears than any other cause. 
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c. Adjustments. — Free the steering gear of all load by disconnecting 
tlie drag link from the steering gear arm and loosening the instru- 
ment board bracket which holds the steering gear jacket tube in place. 
Always make adjustment (1) below first. 

(1) Cam end pJuy.—linCL play of cam shows up as end play in the 
steering wheel tube. Before adusting the thrust bearings, loosen 
tlie housing side cover adusting screw and lock nut to free the lever 
shaft. 

(a) In the case of the single lever type (fig. 36), back off the lock 
screw and turn the adjusting plug until a slight drag is felt when 
turning the steering wheel, and then hack off plug about one-sixtl\ 
turn until the wheel tui-ns freely without any up and down movement 
of the wheel tube. Tighten lock screw and nut. 

(b) In the case of the twin lever type (fig. 87) , adjust the adjusting 
screw to a barely perceptible drag so that the steering wheel can be 
turned freely, with the thumb and forefinger lightly gripping the 
i-ini. Remove the four upper cover screws and raise the upper cover 
as far as possible, which will be about 14 inch, to permit the removal 
of shims. (Combination of .003-, .010-, and .030-incli shims are used 
between paper gaskets.) Clip and remove shims as required and 
replace the clamp screws tightly. Test adjustment and if necessary 
remove or replace shims until the adjustment is correct. 

(2) Pin hacJdit-sh,. — Backlash of lever shaft pins m the cain groove 
shows up as end play of the lever shaft, backlash at the steering 
wheel, and at the ball on the steering arm. Adjustment must be 
made within the high range through the midposition of pin travel. 
Do not adjust in the end positions, as play at the turn positions is 
not objectionable. Tighten the side cover adjusting screw until a 
vei'y slight drag is felt through the midposition high range when 
turning the steering wheel slowly from one extreme to the other. 
The gear nuist not bind anywhere. Only a slight drag should be 
felt . A closer adjustment will not correct any steering condition, but 
will damage and wear the parts and impair operation. When proper 
adjustment has been nuide, tighten the lock nut for the adjusting 
screw and give the gear a final test. Make sure that the steering 
gear ball arm is tight on the splined shaft and that its nut and lock- 
washer are tight also. 

(3) Column cditiem.ent. — Tighten the instrument board bracket. 
Turn the steering wheel to see if stiffness or binding occurs. If 
so, the gear has been adjusted too tightly or the steering column 
is out of aiinenient. The column must not be sprung in any direc- 
tion. If misalinement occurs, it may be necessary to shim the dasli 
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bracket. See that the frame bracket is tight to tlie frame and rij^itlly 
JioMs tlie gear assembly so tliat it does not spring wlien the wheel is 
turjied (witli the drag link connected and tlie wlieels on tlie ground). 
Test tlic geai' to niake si.tr(i tliat tightening tlie braeitcts lias not 
caused, the gear to bind. 

(4) Connection to front wheels. — Turn the steei-ing whee) as far 
to the right as j^oss'ble, then rotate the wlieel in the opposite direc- 
tion as far as possible to note the total number of turns. Turn bade 
the wlieel just one half of this total movement to secure the mid- 
position. 

NoTis. — With refer'ence to figure 30, sorvioe exiJCi-loiiCG shows Ihiit the 
steoriiig angles indiuited must be reduL-ed sovernl degi-ees for lUc must sa(,i.s- 
factoi'y operating conditions. 

Place the wheels in position for straight ahead driving, and it 
should then be possible to connect the drag link to the ball on the 
end of the steering gear arm without moving the gear' to any appre- 
ciable extent. If this cannot be done, remove the arm from the 
steering gear and place it on the splined shaft in the propei' ])ositioii. 
Ordinarily the latter action will not be necessary if all other settings 
are correct. 

(5) Steering wheel. — The steering wheel can be adjusted up or 
down by first loosening the front bi'acket cap screw and the steer- 
ing column dash bracket. After the desired position has been ob- 
tained, the assembly should again be securely tightened. 

d. Lubrication. — Through the pipe plug hole, fill tlio liousing 
slowly with steering gear lubricant, until it begins to run out the 
vent hole. Use SAE 250 for sunmier and SAE 140 for winter. Do 
not use grease of any sort. Repeat every 2,000 miles. 

Section XII 
ELECTRICAL EQUIPMENT; INSTRUMENTS 

Electrical system 
Storage battery- 
Starting motor 

Generator 

Voltage regulator- 

Lighting, control, and accessory devices 

Wiring 

Instruments and gages 

53. Electrical system.— The 12-A'olt electrical system is of the 
single wire, ground return type and energized from a 6-cell, 25-plate, 
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lead acid type, 168 ampere-hour storage battery whose negative 
terminal is grounded to the frame. Included in the system are a 
direct electrical starter, generator, and voltage regulator, ignition 
equipment (sec. V), miscenaneous llgliting, protective and control 
equipment, and necessary wiring. 

54. Storage batte:-y. — Tlie linttery is the source of supply for 
the current required by the starting motor, ignition system, and other 
electrical equipment until the engine is operating at sufficient speed 
for the generator to take over the load. The number of cells de- 
termine the nominal battery voltage and the size and number of plate 
per cell determine the capacity. Radio connection texminals are lo- 
cated on the positive or 12-volt terminal, and also on the 8-volt and 
2-volt terminals. The location of the battery in the various vehicles 
is indicated in section II. 

a. Specific gravity. — (1) Since specific gravity of acid in the elec- 
trolyte (battery solution) varies with and is proportional to the de- 
gree of charge, it is possible to determine the state of battery charge 
by an approved hydrometer designed for the purpose. The adjust- 
ment and operation of the battery system should be such that the specific 
gravity of all cells will be maintained normally above 1.250. It is 
important to note that the guaranteed performance of electrical ac- 
cessories connected in the battery system is usually based on the 
requirement of a battery constantly and satisfactorily charged. 

(2) Both temperature and electrolyte level affect the specific grav- 
ity reading, and it is desirable to record the temperature and elec- 
trolyte level in the cells in which gravity readings are taken at regu- 
lar intervals, depending on operating conditions, at least once a 
week. The specific gravity with cells fully charged, electrolyte 
surface level maintained at least i^^ch above the top of the sepa- 
rators, and electrolyte temperature 80° F., should be between 1.270 
and 1.290. A gravity reading of 1.220 indicates a half charged con- 
dition and a reading of 1.150 or lower indicates complete discharge. 
A d. c. voltmeter will not indicate whether or not a battery is fully 
charged; the effective voltage, however, on closed circuit at a period 
of high current discharge can be a measure of a battery's condition 
and capacity by indicating the drop in voltage from the nominal, 
open circuit value of 12 volts. 

(3) Tests made immediately after water has been added will not 
register correctly since the solution must be given time to mix thor- 
oughly. A test should be made before water is added or after the 
battery has been on charge or in use for a few houx-s. No gravity 
adjustment (addition of acid) should be required during the life 
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of a battery unless electrolyte is spilled, since only tlie water t>v;\\i- 
orates. Acid added in an etTort to increase gravity will not clinrgo 
the battery and will make liydi'omcter reiidin<i:s moaninglcsK. Any 
clcctrolylc re|)Iac('iiic,ii(, .should bo oH'ccLod by luilJiori/cd iiiaintcnanuo 
IJcrsoiinol only. 

T). Temperature effects. — (1) Check the battery for heating in 
warm weather. If tlie top connectors feel more than blood warm 
to the touch (approximately 100° F.), check the temperature with a 
dairy thermometer; if the temperature reaches 120° F., the b:ittery 
may be ruined. • If the battery feels more than blood waj'm, check 
for short circuits and excessive charging. If the battery continues 
to heat on long runs and authorized personnel are not available to 
test the system or adjust the voltage regulator to decrease the charg- 
ing rate, disconnect the field circuit lead betAveen the generatoi- and 
regulator field terminals as an emergency expedient to cut out the 
generator. 

(2) In tropical regions, great care must be taken to check the 
temperatures of batteiies on charge as the danger of overl^eating 
is much greater than in cooler climates. An electroljH^e of lower 
maximum specific gravity sliould be used so that the battery Avhen 
fully charged will have a gravity of 1.225 if the temperature never 
drops to freezing. 

(3) Except in cases where a specified temperature is stated in 
the rating itself, all caj^acity tests arc couducled at 80° F. In addi- 
tion to ordinary disadvantages of operating equipment at low tem- 
peratures, the ability of a battery to develop its capacity is materially 
reduced if it is not fully charged. Unless a full charge is main- 
tained, the solution may freeze and in effect create sufficient damage 
to plates and containers to destroy the battei-y for all practicable 
purposes. A completely discharged battery may freeze at approxi- 
mately 20° F. 

(4) Batteries tend to "self-discharge" while standing idle, duo to 
internal chemical action and, in case of dampnass, eJectrical leakage 
between posts. Batteries kept in hot surroundings will discharge 
much faster than those stoi'ed in a cool place. A manufactui'ci-'s 
chart indicates, for example, that complete discharge mar take 
place at 80° F. in about 4 months, whereas at 100° F. in about 50 
days. The effect of allowing batteries to stand in a discharged or 
partially charged state is to cause the positive plates to buckle in 
service and shorten the battery life or preclude possibility of a 
thorough recharge. 
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c. ilaintenance. — (1) The battery and Ijattery compartment must 

bo kept clean and dry and the vent plugs tightened although the 
bix'ather holes in the latter must be kept open. If electrolyte is 
spilled or any parts are damp with acid, a solution of Oixlinary 
baking soda (1 pound of soda to 1 gallon of water) or weak ammoiiia 
should be applied and the surfaces should then be rinsed with fresh 
\vater and dried. No cleaning solution should be allowed to enter a 
cell. If the soda treatment is given several times a year and the 
battery is kept clean between times by means of weekly washings 
with water or blowing off with air, the life and service of the bat- 
tery will be increased considerably. Whenever the tray or compart- 
ment is repainted, a soda treatment should first be given. Such 
a solution or ammonia will neutralize the effect of acid on clothing, 
cement, etc. Cleaning cloths contaminated with acid should be dis- 
carded and special care must be exercised to keep them away from 
matoi-iel. 

(2) Terminals should be scraped clean and coated with vaseline to 
protect the metallic surface from acid and corrosion. Cup grease 
should not be used since it gives less satisfactory results and may 
have a coi'i'osive action on lead or brass. 

(3) The level of the electrolyte must be maintained above the 
l^lates by adding pure (distilled) water whenever necessary to replace 
evaporation. In cold weather, water should be added just before 
or at the beginning of a charge so that gassing will insure thorough 
mixing and danger of freezing will be avoided. 

(4) The battery compartment should be ventilated freely during 
charging, and an exposed flame should never be brought near the 
battery. Charging rates should be such as to prevent excessive 
gassing and keep the cell temperature below 110° F. 

(5) If equipment is to be inoperative for some time (winter stor- 
age, etc.), batteries should be pooled together in a shop where they 
will be accessible for routine inspection and a freshening charge once 
a month to maintain the specific gravity at or above 1.250 at all times. 
The practice of removing electrolyte to store batteries is not 
recommended. 

d. Caliles. — Battery cables are frequently the source of trouble as a 
result of being undersized, of inferior quality, corroded, broken, or 
worn and frayed. Corrosion resulting from acid fumes or spray ia 
unsightly, tends to "freeze" terminal nuts, and gradually consumes 
the terminal and cable ends to decrease capacity and eventually cau.se 
bi'eakage. When corrosion is present, remove by brushing with a 
coarse wire brush and then wash with a strong solution of hot soapy 
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water before applying vaseline. Lisi>ection of battery cables slioukl 
always include the tightening of terminal nuts and bolts to insure 
proper contact with the posts. 

e. Oharghruj. — (1) When various cells of the same battery begin to 
show wide differences in gravity readings, or test below 1.200 on I wo 
successive testing dates, the battery .should be removed for an equaliz- 
ing chai-ge in the shop or service station. Such action is recom- 
mended for a battery less than half-chai'ged in a vehicle, likewise to 
expedite return of battery to a satisfactory operating state and not 
impose an unnecessary handicap on the electrical equipment operat- 
ing in the same system. 

(2) All batteries should have the terminals plainly marked. Posi- 
tive terminals are marked (POS), (P), or (-1-), and the negative 
terminals are marked (XEG), (N), or ( — ). The positive terminal 
must always be connected to the positive or vehicle wire circuit and 
the negative terminal to the other cable or ground. If for any reason 
the polarity of the charging leads or battery is not known, it may bo 
determined by a d. c. voltmeter or by inserting the bare ends of 
■respective live wires in a glass of water to which a teaspoonful of 
common table salt &r a few dro-ps of battery acid have been added, and 
while bubbles will appear around both wires, there will be more 
bubbles at the negative lead. 

(3) To chaige a battery, a direct current is passed through it in 
the direction opposite to that in which current flows during discharge. 
It is the voltage of the direct current supply line which nrasfc bo 
controlled to charge a battery properly and this open circuit voltage 
before a^^plication to the battery should not exceed 2.5 volts per 
cell, assuming that the battery is in noi'mal condition and recom- 
mended charging current, based on state of charge, is not to be ex- 
ceeded. Where alternating or direct current power supply is 
available in a maintenance shop, battery charging may be accom- 
plished with three rectifiers, or resistors and/or lamp banks respec- 
tively. In such cases, the charging current remains practically con- 
stant, once adjusted, but attendants must clieclc the system carefully 
until a practical schedule of time and rate is developed to prevent 
over (15 amperes) or under (1 ampere) charging. Provision is 
made on the vehicle for normal charging in service from a voltage 
regulated, battery charging, direct current generator, designed for, 
attached to, and driven from the engine as explained in subsequent 
paragraphs. 

(4) The most desirable way to charge the vitally important bat- 
tery is to begin with a comparatively high current and gradually 
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decrease the rate as cluu'f^ing progresses so that by the time the 
battery is completely chargeil the current has decreased to a low 
value. Voltage regulated equipment is designed to so control the 
generator field current that the generator armature voltage impressed 
on the circuit is nearly constant at operating speeds. The battery 
oirt'ctivo voltngo, or potential on closed circuit to the load as con- 
trasted to nominal rated open circuit voltage, varies with' the state 
of charge. As the battery becomes charged, therefore, the effective 
voltage rises to gradually decrease the differential between it and the 
generator and the result is a decrease in the charging current sup- 
plied. These circumstances explain why ammeter readings may 
vary; if the ammeter pointer does not gradually indicate a decreas- 
ing charge, with all auxiliary electrical load disconnected and gen- 
ei-ator in operation for some time, a check-up will be in order by 
maintenance personnel. The voltage regulator coil may be adjusted 
for an incorrect open circuit voltage, leads may be shorting or ground- 
ing, or what is most probable, the battery may have developed a 
defective cell. The battery should be disconnected while leads are 
checked, adjustments made, etc. 

(5) It is not economical to place a new battery, shipped dry, in 
service immediately after filling with electrolyte until an equalizing 
charge has been completed to obtain the correct specific gravity and 
voltage. 

55. Starting motor. — a. Descriftion. — The series starting motor 
(fig. 38) is the Auto-Lite model MAU 4006. It is a three-bearing, 
four-brusli unit, having a clockwise rotation when viewed from the 
drive end and is secured to the flywheel housing on the i-ight side of 
the engine by means of a standard, three-stud, No. 1 SAE flange 
mounting. Power is transmitted to the engine through a right-hand 
outboard Bendix drive. A cover band around the frame may bo re- 
moved to permit inspection of the commutator and brush connections. 
The armature is carried on three plain bearings of a special absorb- 
ent type capable of absorbing oil up to about 20 percent of their 
volume. 

b. Luhrication. — By reason of the special type of bearings used, no 
provision is made for the external oiling of either the intermediate or 
outer pinion housing bearings. An oil hole for the commutator end 
bearing is provided in the end of the bearing cap and is made acces- 
sible by swinging aside its cover. Two drops of medium oil should be 
added each 2,000 miles. 

c. Maintenance. — Tension of the brush springs should be main- 
tained at 42 to 53 ounces, and checked by attaching a small spring 
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scale to the end of the spring bearing on each brush. Brushes must 
seat properly and not bind ; they, along with the commutator, must 
be kept free from pits, dirt, and oil. If necessary to polish tlic com- 
mutator, use No. 00 sandpaper. Connections iit the starting moLof 
must be kept tight and clean. The Bendix drive should be cleaned 
and lubricated with a penetrating oil every 6,000 to 8,000 miles, as 
any accunuihitiou of dift at tliis poijit might restrict tlie free move- 
ment of the gear; for this operation, however, the starting motor must 
be dismounted. Check for loosened flange mounting bolts and oil 
seepage into the drive from the flywheel ring gear, indicating diHi- 
culties with the oil seals for the flywheel housing. 

56. Generator, — Two types of d. c, voltage regulated, shunt 
wound, four-pole, four-brush, 12-volt, heavy duty generators are used 
on these vehicles, and they are belt driven clockwise from the engine 
crankshaft in connection with the radiator fan pulley. 

a. Description. — In basic principles of construction, all generator 
are similar. The chief differences in the heavy duty types, as com- 
pared to standard units in modem jDassenger cars, are size, rugged- 
ness of construction, and output capacity. The armatures arc sup- 
ported at each end by ball bearings supported and sealed in rigid 
end frames, and lubricated through oil wells. Forced ventilation is 
provided by a centrifugal fan mounted on the aimature shaft. 
Generator output is controlled entirely by its associated cui'rent and 
voltage regidator unit, all adjustments being made on the regulator. 
The Delco-Eemy unit (fig. 39) is designated as model 950 and rated 
at 50 amperes for use with the scout car, M;?, group. The Auto- 
Lite unit (fig. 40) is designated as model GDJ-4802A and rated 
at 55 amperes for use with scout car, M3A1. 

h. Brushes. — (1) All brushes should have a 75 percent seat or 
better to obtain correct generator output. The Doleo-Ivcmy miiL has 
box typo brush holders ^vith the brushes under a. spring tension of 
22 to 28 ounces. The Auto-Lite unit employs reaction type brush 
holders with brushes under a spring tension of 64 to 68 ounces. 
Brush tension can be checked by hooking a scale at the end of the 
brush ann and taking the reading as the arm leaves the brush. 
Excessive tension will cause rapid brush and commutator Avcar, 
whereas low tension will cause arcing and reduce output. 

(2) Wlaen installing new brushes, it may be necessary to seat the 
brushes by sanding to secure the correct fit. Wrap a strip of No. 00 
or 000 sandpaper, cut to the commutator width, tightly around the 
conamutator with the rough side facing the brush ; turn the armature 
slowly in tlie direction of its driven rotation until the brush surface 
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is smoothed off to the proper profile. After surfacing, blow out 
dust, cleiin commutator segments of graphite deposits, and rotate 
awhile without load to obtain finished fit. 

c. Coimmitator. — The coininut at.or, accessililft under the cover hanil, 
siiould be kept clean and fi'ce of grease and dirt. Clean surface with 
No. 00 sandpaper bul do not atleinpl to riMuuve iho nuuiiug polish 
a conunutator secures in service. Never vse eiiie)-y or carhorundxuin, 
cloth on canumitator or hrmhen as parHcles of these abrasives embed 
themselves in th-e hars and Inttshes and- contmue a lapping action 
that greatly reduces hrmh and cojnmutator life. . Roughened, pitted, 
or burned commutators will necessitate an overhaul. 

d. Maintenance. — The generator should be removed every 6,000 
miles for a thorough inspection, dismantling, and cleaning. Driv- 
ing belts, jndley, and mounting details should be checked frequently. 
The belts should not be loose enough to allow slii^page, nor so tight 
as to cause excessive side thrust on the driven end bearing. Belts 
and pulley must bo kept free of oil and grease. Brush and external 
connections must be tight and clean. 

e. Luhrication. — Tlie armature bearings are packed at assembly. 
Adtl three drops of medium engine oil every 1,000 miles to the oilers 
provided. Do not oil or grease the commutator. Do not lubricate 
unit while it is in operation. 

57. Voltage regulator. — The generator output to and connection 
Avith the electrical system is controlled automatically by a factory 
tested and sealed control device called the voltage regulator, which 
is mounted to the loft on the engine side of the dash. The Delco- 
lieniy type 5530 (fig. 41 (T)) is designed for use with the Delco-Kemy 
generator in the scout car, ^13, group; the Auto-Lite type VHH- 
410-2A (tig. 41 (D) is for use with the Auto-Lite generator in scout 
car, ]M3A1. 

a. Desc'dption. — The regulator consists of three separate and dis- 
tinct elements, described as the cut-out or reverse current relay, the 
vibrating voltage regulator relay, and the current regulator relay, 
all of which are mounted on the same base under a common cover 
and shielded. 

(1) Cut-out relay. — The function of this relay or automatic mag- 
netic switch is to close the circuit between the generator armature 
and the battery when the generator is operating at a speed sufficient 
to develop voltage (approximately 13.5 volts) in excess of the system 
to which it is connected and to open the circuit when the generator 
is at standstill or low speed and thus prevent discharge of the battery 
through the generator. 
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(2) Voltage regulator relay. — The funttion of the vibrating type 
regulator unit is to control the generator field strength by the inser- 
tion and removal of resistance in the field circuit and to prevoiit the 
generated voltage from cxoooding a i)redetermined value (ii]ipf(i.\i- 
mately 15.0 volLs on (j|M;n circuit). A coiiHlaiit poteiiLial 1h iimiii- 
taiiied and at the same time limited (o pi-olect tlie system equipment 
from excessive voltage .surges. As the baltery becomes cliai-g<'d. iu 
resistance increases and the current input therefore decreases so the 
charging rate drops in direct proportion to the improvement in the 
battery's state of cliarge. The regulator cannot increase the 
generator output beyond the designed maximum. 

(3) Cun^ent regulator relay. — ^This unit is similar in construction 
to the voltage regulator relay but its action depends on the line cur- 
rent rather than the generated voltage. It functions to ])rofect the 
generator from an excessive current output by opening the circuit at 
a predetermined amperage value (50 to 55 amperes). 

5. Contact point maintenance.— contact ]3oiuts of the relays, 
like the distributor points, will not operate indefinitely without some 
attention. In normal operation, the gaps and jKunt openings will 
not change and will not need to be reset if care is taken in clearing 
the points so that settings are not disturbed. Cleaning the points, 
tightening connections and, in an emergency, changing the spiral 
spring tension on the relay armatures will correct most troubles 
ordinarily encountered. Clean contact points Avith a thin, fine-cut 
contact file, free from grease or n\etallic p)artlcles. Do 'Dot vmc; iJic. 
file excessvuely on the- small contacts as the matendl is only a fern 
thousamdths of an inch. Ihich. Never tise sandpaper or emery cloth, to 
clean contact points. Disconnect voltage regvlator lohile servicing to 
prevent destructime arcs. Do not connect raxlio hypass covd en.se I's to 
the field' tei'minal of the regulator or generator as such connection ■inill 
hoAie a detrimental effect on conta/its. 

c. Failure in operation. — ^In the event of an emergency involving 
the voltage regulator, it would be practical for the vehicle operator 
to disconnect the field terminal lead at the generator to prevent the 
latter from developing aiiy voltage while operating with the regu- 
lator out of action, or until the particular trouble can be identified 
and corrected. In case contacts of the regulator relays tend to seal, 
the generator has no protection electrically other than to have its 
field circuit opened, since it cannot be removed readily if the engino 
is to continue running and retain the belt drive for the fan. 

58. Lig'hting, control, and accessory devices. — a. Lighting 
equipment. — ^Various lighting equipment, most of which is coaTuiou 
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to all vehicles, is listed in (1) to (5) below. The cancllepower, 
voltage range, and desenption of the lamp bulbs are also noted for 
identification and replacement pui-poses. Great care should be exer- 
cised in dismantling and replacing lens and bulbs by reason of their 
fragility and the danger to personnel of broken glass. Prying or 
grasping with tools, imless protected by some soft bulfer materia], 
should be avoided. Lighting circuits slioukl not bo oncrgized v/hWa 
such equipment is being replaced, to protect against short circuits 
and unnecessary blowuig of fuzes. In ciises where lamps must be 
operated without lens, cover the fixture body with a cloth and 
secure tightly to protect interior reflectors and sockets against the 
atmosphere. 

(1) Head lamps. — Two Guide Lamp Corporation single bulb as- 
semblies for each vehicle, incorporating models for the different 
groups, are employed an follows: 

MS MSAl 
Model 828-M. Model 364-E. 

8Vi-indi guide lens, TUtray convex eVi-incli Cycleruy lens (#918831). 

(#910730). 32/21 eandlepower, 12- to ICi-voU dou- 

21/21 eandlepower, 12- to 16-volt, dou- blo-contact, candelabra-bayonet bulb 

ble-coutact, oiindelabra-biiyonet bulb (Mazda #1122). 

(Mnzda #1120). 

(2) Tail lamps. — Two Corcoran-Brown single bulb, tail and stop 
lamp assemblies, model 06-647135, with 4-inch reflex glass lens, 
model CB-2194. Bulb employed is a 21/6 eandlepower, 12- to 16- 
volt, double-contact, candelabra-bayonet type (Mazda #1176). 

(3) Dnving lamps {spotlights) . — Two Appleton assemblies, model 
112, with 5%-inch concentrated beam lens. Bulb employed is a 32 
eandlepower, 12- to 16-volt, single contact, candelabra-bayonet type 
(Mazda #1143). The lamp head turns through 360°. A fingertip 
control on-and-off switch is located in the operating handle. 

Notk — The Appleton model 110, nsed on the scout car, M3, group is no 
louger manufactured ; its parts are not interchangeable with the model 112 
(stock No. 3017M). 

(4) Trouble lamp. — The White Company, model B-16 trouble 
lamp assembly includes the 20-foot extension coiyI, lamp receptacle, 
and plug for insertion in tlie dash outlet. A 21-candlepowev, 12- to 
16-volt, double-contact, candelabra-bayonet type bulb is used (Mazda 
#1142). 

(5) iTistrument panel lamps. — Indirect light is provided for all 
instruments except the ammeter, and for the voltmeter. A Stewait- 
Wamer model G-90865, and a Culver-Stearns' model G-723 are 
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provided respectively. Eadi unit includes a 3-candlepower, 12- to 
16- volt, single-contact, candelabra-bayonet type bulb (Mazda #67). 

b. StoUches. — Switches for similar purposes are the same on all 
vehicles and interchangeable. The general location and appearance 
of these devices are shown in figures 43, 44, and 45. 

(1) Starter. — Foot-operated, Auto-Lite model SW-^001. 

(2) Ignition. — Key type, Douglas model 2980, with three keys. 

(3) Lighting. — Pull type, off-dim-on, Douglas model 5400. with 
20-ampere fuze; a dimmer coil is employed with middle position. 

(4) Head lamp beam. — Foot operated, Douglas model 5530. 

(5) Stop light. — Pressure type, F. A. Smith model 320. 

(6) Stop light out-out. — Toggle type, Arrow-Hart and Hegeman 
model 8961 ; a similar switch is used for the voltmeter. 

(7) Fwl gage. — Toggle type, double throw switch, Cutler- 
Hammer model 8100. 

(8) Heater. — Eheostat type, 12-volt, Tropic-Aire model A-33. 

(9) Miscellaneous. — The iiistrument cluster panel light is con- 
trolled from the lighting switch. The switch for the voltmeter light 
fixture is incorporated therewith. The lioni button (Ross Gear and 
Tool model 465312) is included in the steering wheel assembly. The 
switch for a spot light is incorporated in the control handle. 

c. Protective devices. — The customary automotive type, glass tube 
inclosed fuzes are mounted in brass femules on a fuze a.nd junction 
block which is secured behind the instrument panel within tlie in- 
strument shielding box. Access to the fuzes is obtained by loosenijig 
the wing nuts below the box and removing the cover plate. A set of 
spare fuzes should always be available. For t,he capacity and electri- 
cal location, refer to the Aviring diagram in figure 42. 

d. Other Accessories. — (1) Bom. — A single horn, Auto-Lite part 
EO-3918, is employed with the scout car, M3, group while a dual horn, 
Delco-Remy type K-335-206-1 and 2, is employed with scout car, 
M3A1. 

(2) Heater. — A hot water heater, Ti-o]Dic-Aire Universal model 
20300X (12-volt), is employed for all vehicles. Water circulation 
may be shut off fmn the engine by a jilng where llie inlet hf)SO counci'ls 
to the engine, but there is no valve or shut-oil' cock at the outlet. (See 
figs. 11 and 13.) Repair or replacement of the heater or its hose 
usually will require drainage of cooling .system. 

(3) Jumct'wn box. — A radio terminal box, with several tenninals 
for extending the battery connections to a convenient point for the 
radio liook-up, is mounted on the bulkliead, facing tlie crew o^nn- 
partment. 
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(4) Windshield iviperfi. — Two Trico model 618A automatic ■wind- 
shield wipei-s are employed for each vehicle. They arc mounted at 
the base of the windshield with the operating mechanism inside and 
tube-connected to the intake manifold. With the armor shield low- 
ered, it is necessary on scout car, M3A1, to fit the projecting spi'ing 
retainei-s into slots provided in tlic armor plate. 

59. Wiring. — The wiring diagi'am or schematic for the system 
is shown in figure 42. It is imx^erative that all electrical connections 
are complete, tight, and clean, and that wires and cable are secured 
joroperly to prevent fouling with or chafing from associated mecha- 
nisms, with resultuig groiuids and trouble. Avoid the practice of 
testing imidentified leads by the indiscriminate grounding of same 
to discover if circuit is "alive", since dangerous and destructive arcs 
may be drawn as long as the battery itself is grouiided in the system. 

60. Instruments and gages. — a. PJIectrical. — (1) Ammeter. — 
This uiut of tlie Stewart- Warner instrument cluster (fig. 43) is that 
company's part G-9C(')47, and is used in conjunction with a shunt, 
part G-96672. The ammeter is graduated to read 100-0-100 am- 
peres and indicates total current discharge ( — ) under any load, with 
the generator inoperative, and the net charge ( + ) to the battery 
when the generator is functioning,' regardless of auxiliary loads. 
The ammeter, as normally connected, does not indicate total gener- 
ator output, although it can be utilized for test purposes to do so 
by shifting the generator lead to the battery terininal of tlie am- 
meter shunt. 

(2) Volt'/nefer. — This separately mounted unit is an Arrow, Hart, 
and Hagenian model 8961, graduated for to 20 volts, direct current. 
Ir may be coimected to or disconnected from the system at will by 
means of a suitable switch. The voltmeter is not a substitute for 
a hydrometer in determining the state of a battery's charge. Rela- 
tive effectiveness, however, may be checlced by the proper use of the 
voltmeter. With the generator inoperative and the same load 
applied each time, the variance in the system voltage at different 
intervals Avill provide a clue as to the performance that can be ex- 
pected of the battery. The relative drop in effective voltage, with 
starter engaged, is another means of determining a battery's con- 
dition to produce. If lights dim exceedingly or go out when engine 
is ci-anked, there is no need to check with a voltmeter as the battery 
definitely is down. Once the generator is operating, checks of system 
voltage reflect the results of the average potential impressed by the 
genei-ator rather than the battery, and that voltage will change 
very little depending on the pre-set open circuit voltage. The open 
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circuit f^enerator voltage may be checked readily by disconnecting 
the generator lead in tlie instrument box, running a jumper between 
it and tlio ungrounded voltmeter terminal, witli tlie voltmeter .switch 
open, and operating tlie engine at moderate sj^eed. 

(3) F'ml gage. — This electrical unit of the Stewart-Wamer \\\- 
strunient cluster consists of tlie indicating instrunioit, part G-05'j22, 
and the actuating unit in the tanlc, part G-954-57 which are wired 
together. Tlie gage is graduated to indicate "Empty-%-y2— %- 
Full" readings, has the inherent characteristic of being unallcctcd 
by variations in voltage, and is energized only when the ignition 
switch is turned on; at other times the pointer will register einpty. 
Till', ti-ansfer switch permits readings for either tank from one gage. 
Tlie tank fitting consists of a rheostat or variable resistance an-IiicIi 
is altered by a float mechanism to affect the current through the 
mc^o coil. Since this fitting is grounded, bv the screws attaching 
it to the fuel tanlc, care rrmM, he excrclxed hi 'i-cmovriig io have ig- 
nition. K'witoh off to prevent danger of s-parkfi. 

h. Meclianical. — (1) Oil pressure. — This unit of the SteAvart- 
Warner instrument cluster is that comjDany's part G-95614, a direct 
reading, se.gmental model graduated for O-4O-80 pounds and tube- 
connected to the engine. 

(2) Heat indicator. — The remaining unit of the Stewart-Warner 
instrument cluster is that company's part G-95G20, a vapor bulb 
model of the remote capillary type, gi-aduated for 100°-18p°-220° 
F., and tube-connected to the engine. 

(3) Speedometer. — The Stewart-Warner, full dial magnetic ty|ic, 
model SW-585AM, speedometer includes the s^^eed unit which is 
graduated to indicate 0-80 miles, and the odometer element which 
indicates total mileage (up to 99999 miles) and trip mileage (0-100 
miles). The speedometer flexible drive shaft is connected into the 
transfer case and lubricated Avith a mixture of flake graphite and oil. 
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61. Requirements for efficient operation. — a. B' actors affecting 
operation. — Factoi-s wliich materially affect the service rendered 
by automotive vehicles should be impressed on all porsonnol who 
ai'e concerned with the supervision, operation, maintenance, and 
insjjection of motor transport equipment. These factors include — 

(1) Undei'standing of the capabilities and limitations of the ve- 
hicles in operation. 

(2) Serviceable condition of vehicles. 

(3) Organized maintenance with adequate repair facilities and 
tlie ]3erformance of routine maintenance and inspection functions. 

(4) Careful reconnaissance of routes to be traveled. 

5. Sehction of drivers. — An individual selected for training as 
an assigned driver should be physically fit, dependable, alert, sober, 
steady, and ambitious and should have good judgment and mechan- 
ical sense. 

c. As,ngnment of drivers. — A driver and an assistant driver should 
be assigned to each vehicle. Except for instx'uction and inspection 
purposes, prolonged marches, or casualties, the vehicle should not 
be operated by various individuals. All crew members, however, 
should be capable of performing the duties of a driver at the di- 
rection of tlie car commander. 

d. Training of drivers. — Tlie manner in which individual drivers 
perform tlieir duties determines the nwbility and dependability 
of the entire conunand as well as that of the single vehicle. Training 
schedides should iiiclude a maximum of practical instruction and a 
mininuim of classroom work. Complete, details for the various 
arms are not within the scope of this manual but basic technical 
items concerning the vehicle and its operating problems are covered. 

e. EVimination of vehicle abuse. — Vehicle abuse is the chief cause 
of mechanical failures, excessive operating and maintenance costs, 
and general unsatisfactoi*y performance of the vehicle and its com- 
ponent parts. The following forms of vehicle abuse are px'ohibited : 

(1) Improper use of controls, particularly gear shifts, clutch, 
brakes, and choke. 

(2) Racing engine, especially when cold, and before stopping. 
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(3) Overspeeding, particularly over rough roads and across 
country. 

(4) Improper lubrication. 
(6) Deferred maintenance. 

(6) Lack of systematic inspection and follow-up. 

(7) Overloading. 

/. Speed IhvUa. — 'I'lio ciuiliou ])laLo luounti'd on the voliicio in- 
dicates the maximum safe speed for which the veliicle is designed 
and it should not be exceeded. 

62. Preliminary instructions. — Tlie driver's responsibility, 
which should be shared by the crow, includes the operation, mainte- 
nance, and inspection of his vehicle in accordance witli instruction; 
care and condition of vehicle tools and equipment; accomplishment 
of vehicle reports and records. Disregard of the same may entail 
the loss of a vehicle and casualties. » 

a. Fire precautions amd fire -jigliting. — (1) Pools of fuel and oil 
must not be permitted to collect under vehicles. Leaky lines ftiust 
be repaired or promptly replaced. 

(2) The friction of gasoline flowing through fuel pump hose 
creates static electricity. To prevent a gap discharge between tlie 
nozzle and fuel tank, the former must be in. contact with the tanlc at 
all times during the filling to ground the charge. Ignition will be olT 
for such ojDerations. 

(3) To put out a gasoline fire, use chemical (pyrene or carbon 
dioxide tyjDe) fire extinguishers, sand, or dry dust. Water must not 
be used because the lighter gasoline will float, spread, and continue 
to burn. All motor vehicles should be equipped for fire fighting 
with suitable fire extinguishers, properly charged, and a shovel. 

6. AcGident preveniimi. — Tlie foi'mulation and observance of def- 
inite rules will eliminate the majority of accidents incident to the 
operation and maintenance of veliicles. 

(1) Place the transmission gear shift lever in neutral and set the 
hand brake before hand cranking an engine or starting with the motor. 

(2) Make sure the way is clear before a vehicle is moved. If the 
driver cannot see the road, he should be directed by a dismounted 
individual, particularly if a vehicle is backed or moved through 
bivouac areas and across country at night without lights. 

(3) Stop the engine before anyone gets under a vehicle. If it is 
necessary for a mechanic to work under the vehicle while the engine 
is running, precaution must be taken that the vehicle cannot move 
accidentally. 

(4) Bloclf up a vehicle safely before the wheels are removed. Do 
not place reliance on jacks for prolonged support. 
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(5) Remove battery when vehicle is taken to tlie shop for major 
rc])iiii-s. 

(6) Provide ample ventilation for ;^arages, shops, vehicle cabs, 
and vehicles cari-yjng pei-soiinel. 

(7) Insure adequate ventilation when it is necessary to operate 
a ^'asoline cnfrine withiii an eiiclosure of any kind, or provide for 
the i-emoval of exhaust gases through a safe outlet fixture. 

(8) In case of carbon monoxide poisoning, remove the patient 
to open ail-, keep him quiet, apply artificial respiration and warmth, 
and obtain medical assistance as soon as possible. Administer no 
liquid stimulants unless it is certain the patient can swallow, and 
then only a light stimulant such as coffee or tea. Beware of an 
unreasonable feeling of drowsiness combined Avith a headache, when 
driving or riding in a closed vehicle, as these may be symptoms of 
gius poisoning. 

c. Vehicle noTnen-cl-atiire. — Preliminary instruction should cover 
the nomenclature and purposes of major assemblies only, in order 
that the operator may become familiar with his vehicle without 
being confused by details. Detailed instinction in nomenclature, 
fmiction, operation, use, lubrication, maintenance, and limitations 
of motor vehicles, and the nomenclature, care, and use of vehicular 
tools and equipment should be given in subsequent periods. 

63. Vehicle controls. — The nominal condition and the ultimate 
sei'vice of a vehicle, as well as safety to life an'd property, depend 
upon the condition and proper use of the controls. The various 
controls shown in figures 44 and 45 for the scout car, M3, group 
and scout car M3A1, respectively, are employed according to cur- 
rent automotive practice. Before attempting to operate a vehicle, 
the driver must become thoroughly familiar with the location and 
use of control levei-s and pedals. 

a. Mechanical. — (1) Clutch and l)mhe pedals. — These pedals are 
conventional in usage and location relative to the steering columji 
and the driver's customary foot position. The pedals and column 
for scout car, M3A1, are outside the frame, however, by reason of 
the driver's wider compartment. 

(2) Choke and spark. — Cable connected control buttons are 
mounted on the instrument panel as indicated; for normal running, 
these buttons are pushed all the way in against the panel. 

(3) Throttle. — The throttle is cable controlled by the foot accel- 
ei-ator pedal and by a manual control button; the latter is used 
mainly to facilitate .starting and not to control the engine speed 
while driving and is not affected by actuation of the accelerator 
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poditl. i.Tlio Itillcr is iietiiulod, howovor, by iiiovoniciil of tlio !\iiikI 
thi'otde. 

(4) Gear shift levern and hand hruke. — TJio main iind luixiliary 
geaT sliift levers and the pi'opeller shaft bralcc lever are located and 
used in the custoinar}' manner; sinootli, firm conti'ol is refjiiired 
without the application of excessive force. The ratios in the auxili- 
ary traTismission should not be changed when the vehicle is in moi ion. 

(6) Radiator shutt&r. — The lever for closing or opening the 
radiator shutters is to the right in the driver's compartment. 

(6) Ventilator. — The right and left ventilators below the dash in 
the driver's compartment of scout cai"S, M3A1, are controlled by 
cable connected buttons mounted on the instrument panel. 

(7) Windshield wipers. — These devic^es are controlled by buttons 
at the base of the mechanism when the engine is running. 

i. Instruments, gages, and svntcJies. — The various other, aids for 
operation of the vehicle are desci'ibed in paragraphs 58 and CO. 

64. Placing vehicle in service. — These instructions and infor- 
mation are for use by the personnel charged with the operation,, main- 
tenance, and repair of vehicles when new or after a period of inactivity 
or storage. It is presumed that relatively slcilled automofcive per- 
sonnel will be charged with the inspecl ion and care of such' vcliiclos 
and only a brief resume, therefore, is given of the general [M'ocedui'O 
which is required. 

a. Initial hispection. — (1) Shipment overland. — Wlien \ vehicle 
arrives at a new station under its own power, the operator will give 
a full report of observations en route and advise as to the vehicle's 
peculiarities, precautions to be taken, and matters requiring innne- 
diate or current attention. 

(2) Shipment hy carrier. — Vehicles shipped by freight, boat, or 
other carriers will be inspected before the chocking is removed. Trace 
all oil or grease seepage for determination of its origin and cause. 
Check tires for pressure, cuts, or chafed spots due to choclciiig or 
previous service. Check general appearance of vehicles fo]- evidence 
of damage or mishandling while in transit, such as indications of 
excessive shock, broken seats or locks, burned or tori^ canvas, damage 
due to hoisting slings, or rigging. Locks and keys must be available. 

(3) Equipment and spare parts. — Unpack the boxed equipment and 
check all tools, accessories, and spare parts against the lists furnished. 
yhxkc entries in the log book as called for therein. Install interior 
and exterior equipment and the armament, if required immediately. 
Cliedc the fire extinguisher for liquid. 
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h. Electrical system. — (1) Battery. — Inspect all cells of the battery 
foi- quantity and specific gravity of the electrolyte. Check for per- 
fect battery terminal connections and remove all traces of sulphation. 
With the clutch released but no ignition, engage the starter and note 
if the starter whirls the engine satisfactoi-ily. In extremely cold 
weather it may be necessary to ship the battery separately, in which 
case it sliouici be examined closely for evidence of nushandling re- 
sulting in acid leaks or broken cells. Batteries shipped "dry" must 
be serviced. 

(2) Ignition. — Test the ignition circuit by closing the switch and 
noting the ammeter response. Ignition tests should be made before 
water is placed in the cooling system so that the engine will not freeze 
dui'ing cold weather while possible malfunctions are traced. 

(3) TAghtin,g. — Test all lamps and electi-ical equipment. As addi- 
tional load is connected, the ammeter should indicate an increasing 
"discharge." 

c. Luhrication. — Check at this stage of preparation. 

d. Fuel. — Fuel tanks -will be shipped dry but should be checked and 
drained of all condensation before refilling; make note of fuel gage 
corrections in the log book. Crank engine several revolutions to check 
operation of fuel pump and filling of carburetor. 

e. Cooling system. — Clieck and fill with water and/or antifreeze. 
65. Inspection by driver. — As far as the driver is concerned, a 

vehicle is not ready for operation until certain items have been 
checked. Befoi-e moving his vehicle for its daily schedule, the driver 
will make his inspection and report the results to his section chief or 
other designated individual. The inspection should be divided into 
two phases as follows: 

a. Before engine is started. — (1) Check fuel supply, oil in crank- 
case, water and antifreeze in radiator, and electrolyte in battery. 

(2) Examine surface under vehicle for evidence of leaks. 

(3) Inspect engine for loose parts or electrical connections, and 
fuel and oil lines for leaks. 

(4) Inspect all tires for inflation and. casing injui'ios. 

(5) Inspect front axle and steering linkage. 

(C) Check all lights and the horn for proper functioning. 

(7) Check took and equipment belonging to the vehicle or to be 
carried extra on the trip. 

(8) Examine connection and condition of towed load, if any. 

(9) Check for supply of necessary instructions and report forms. 
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h. After engine is started. — (1) Observe operation of insti'uments, 
gages, and windshield wiper. 

(2) Check operation of cooling system. 

(3) Check engine for loose parts and unusual noises. 

(4) Test action of brakes. 

(5) Test action of clutch. 

(G) Test action of gear shifts. 

66. Starting and warming up engine. — a. General vnM.ruG- 
tions. — Special attention should be devoted to the starting and warm- 
up period in order that unnecessary engine wear may be prevented. 
The procedure outlined below is satisfactory under average oper- 
ating conditions : 

(1) Set hand brake securely and. place transmission gear shift 
lever in neutral position. 

(2) Check selection and opening of fuel transfer valve. 

(3) Pull out choke and spark control buttons to close .the choke 
valve and retard the spark; pull out hand throttle button about 
inch. (One or more of these operations may be eliminntpd even- 
tually, based on engine peculiarities, climatic conditions, and I ho 
operator's familiarity with the respective engine's starting pe.rl'orju- 
ance. ) 

(4) Disengage clutch. 

(5) Switch on ignition and engage starter. 

(6) Release starter the moment engine begins to run. I 



(7) After the engine has started, relpase the clutch, push in sparlc 
control, and adjust hand throttle to a position that prevents Iho 
engine from racing. As soon as the engine runs smoothly or warms 
up (approximately 140° F.), push in choke control. 

1). Starting hints. — With the battery, fuel system, and ignition in 
satisfactory condition, difficulties other than mechanical failures may 
develop in connection with the starter itself. 

(1) The starter should not be engaged for periods longer than 10 
to 15 seconds. If the starter engages the engine flywheel but the engine 
fails to start after several attempts, report the trouble to the ])roper 
authority. Continued cranking consumes too u\nc'li olectrical energy. 

(2) If the starter device engages the engine tlywlieel and loclcs, 
release starter switch, turn off ignition, place transmission in liigh 
gear, release brake, and rock vehicle backward. If the gear still sticks, 
loosen starting motor bolts and shake the motor until its gear releases. 
Retighten bolts and test again. 



83 



TM 9-705 
66-67 



ORDNANCE DEPARTMENT 



(3) If the starter does not turn but the lights dim when the starting 
switch is engaged, the starter bearings nv.iy be "frozen"; gummed 
bearings can usually be freed with penetrating oil. 

(•i) If there is some doubt as to the ability of the electrical equip- 
ment to cranlc the engine, esjiecially in cold weather, break the engine 
IVi'n !iy II, Uwv (|iiicl( Hli'(il((>H (if Iho liiiiid ('riiiilf or I)in' llie (Migino oviu', 
and (lion use (lie sdirtei-. I'ull up on a crank with a shor(;, quick 
movement; never push down. 

(.o) The easiest way to overcome difficulty in starting is to have the 
vehicle puslied either by another vehicle or by hand. With high gear 
engaged, throttle slightly open, ignition on, and choke control fully out, 
engage clutch gradually when the vehicle has attained a speed of from 
5 to 10 miles per hour. Even though the battery is weak, the engine 
usually caTi be stalled in this manner. 

67. Operating the vehicle. — a. /Starting on level ground. — The 
engine having been thoroughly warmed up and checked for satisfactory 
operation, the vehicle is placed in movement as follows: 

(1) Release hand brake. 

(2) Disengage clutch fully. 

(5) Move transmission gear shift lever to selected position. 

(4) Release clutch pedal gradually, and at the same time gradually 
depress acceleratoi- pedal to increase the speed of the engine, care being 
taken not to race the eiigine. 

h. Starting on a grade. — If the vehicle is on a grade, one method 
of starting is as follows: 

(1) Release hand bralre and hold vehicle with foot brake. 

(2) Disengage clutch fully. 

(3) I\[ove gear shift levoi- to first speed i^osition. 

(4) Gradually engage clutch, and at the same time gradually re- 
lease foot brake and accelerate engine with hand throttle. 

c. Prelhivmanj driving. — In the case of a new driver or vehicle, 
initial driving sliould be conducted on a large open field where steer- 
ing is of secondary importance. The operator should familiarize 
liimself with the control peculiarities of his vehicle and perfect his 
coi'i-elation of gear shifting, braking, clutch usage, and engine response. 

(1. I'onition of driver. — The proper position of the driver is to have 
the body erect but in a relaxed position, with his hands on the steer- 
ing wlieel and approximately opposite each other. The right foot 
should be on the accelerator (or brake) and the left foot should be 
on tlie floor in a position to reach and move fully the cliitch pedal. 
The eyes observe straiglit to the front along the road, although the 
driver must often glance to either flank, at the rear view mirror, and at 
the instrument board. 
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e. Shifting gears. — Practice will enable a driver to jndfje nt what 
rates of speed the vehicle should be jnoving before he shifts fi-om a 
lower to a higher speed. Ati engine should never be pcrnritteil to 
labor unduly when a change in gear ratios would improve operation. 

(1) Tramm'ission. — In shifting synchi'o-mesh geare from luiy speed 
to a lowor Hpcod J-atlo, dl.seiigiige iJie eliileli, niuko (.lie sliil'l, to tlie 
ne.xt lower posilion, uiigago the chilcli and at (lie same time dejjress 
the accelerator to maintain engine speed. 

(2) Transfer oaae. — In shifting the auxiliary transmissioji from 
high (direct) to low (underdrive) for heavy going, stop the vehicle, 
disengage clutch, shift main transmission intO' low gear, lightly en- 
gage and disengage clutch while shifting transfer case gears, and then 
fully engage clutch to operate vehicle. Shift main transmissioii fronx 
low to high thereafter, as the situation permits, all regular S])eed 
ratios being reduced. Wlien the vehicle is being operated witli tlie 
underdrive and it is desired to shift back to the direct range, tlie 
shift can be made with the vehicle moving at any general speed, due 
attentioiT being given to the use of the clutcli and the speed ratio of 
the main transmission to prevent shock to the propelling mechanisms. 

Caution: In shifting from one speed ratio to another, do not skip 
positions. Do not ride the clutch.. Tlie dnver^s foot should rest on 
the clutch only when he is operating it. When the clutch is to be 
disengaged, it should, be disengaged fully to avoid gear damage and 
shifting difficulties. A sudden engagement is injurious to the mech- 
anism and may stall the engine. 

/. Braking. — The brakes should be in such condition that a hard 
application will cause all wheels to be locked, but the driver must 
realize that the jnaximum retarding effect occurs just before the 
wheels loclc. Intei-joittent application will reduce the wear of brake 
linings and drums. A^jplication should be gradual with just enough 
force to accomplish the desired i-esult. 

(1) Usage. — Judicious use of the breaking effect of the engine will 
increase the serviceable life of the brake linings and dianns. When 
the driver anticipates a stop, he should make full use of the engine 
braking effect, disengaging the clutch in time to avoid stalling the 
engine. When descending hills, a driver should use the engine as a 
bi'ake by selecting and engaging the proper gear ratio, and use the 
intermttent application of the brakes to prevent ovei'speeding the 
engine. The ignition should not be turned off. The engine speed 
when descending a hill should be no greater than the speed necessaiy 
to ascend the hill when using the same transmission geai' ratio. On 
steep hills, the gear train necessary to give the desired results should 
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be engaji^ed before the vehicle is committed to the hill. Attempting 
10 shift gears after (lie vehicle has started dovsri a steep slope may 
result in a run-away vehicle. 

(2) Moisture effect. — At all times, a driver should know the per- 
foi-mance and the general condition of his vehicle bralces. When 
operating conditions require vehicles \o move tlii'Oiigh watci-, tlio 
brakes become vei"y ineflicient because of moisture on the brake linings 
and in the brake druins. If the distance to be ti'aversed is shoit, 
considei'able water may be kept out of the brake assemblies by a slight 
application of the brakes while the vehicle is in the water. After 
passing through water, the brakes should be set slightly and the 
vehicle operated until suflicient heat has been gcucraled to dry the 
brakes. 

(3) Stopping distnnce. — Vehicle stopping distances are dependent 
upon tlie nature and condition of the road surface, condition of the 
bi-akes, weight of the load, and kind and condition of tire treads. 
When o])ei-ating at a speed of 20 miles per hour on a dry, smooth, 
level road free from loose material, every motor vehicle or combina- 
tion of motor vehicles ha\ang brakes on all wheels should be capable, 
at all times and under all conditions of loading, of stopping within 
30 feet wlieii the foothrake is applied. 

Caution: Drivers should be cautioned concerning the use of brakes 
when a veliicle is skidding or operating on ice covered roads. 

g. Maneuvering. — After the driver has acquired facility in start- 
ing, sim]ile driving, and stopping, he should practice maneuvering 
in difficult places. The ability to turn a vehicle in a confined space, 
back it accurately, and park it properly under various conditions 
are essential requirements. 

(1) Turning. — Turns should be made at speeds commensurate with 
tlie road, load, and traffic conditions : A vehicle driver should always 
give the appropi'iate arm, electrical, or mechanical signal in sufficient 
time to afford ample, warning tluit a change in direction is to ho 
made. 'J'urns should start and end in appropriate trallic lanes and 
sliould be made with as little confusion to other traffic as possible. 
At least one hand should be kept on the steering wheel when the 
vehicle is in motion. 

(2) Baching. — A driver should never back a vehicle until he is 
certain that the way is clear. Wlien the driver's view is obstructed, 
he should act as directed by an assistant on the ground. Wh^n 
backing unassisted, the driver should always give warning of the 
movement by sounding his horn. Considerable practice is necessary 
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to back a vehicle safely and accurately. This is particularly true 
when the driver is required to back a towed load. 

(3) Parking. — ^Parknig includes turning and forward or backward 
moving of the vehicle in more or less restricted sj)acc;. Factors which 
should be given consideration wlien parlcing are space for niaiieuver- 
ing the vehicle, solid .standing, intei'fereiicc with other tradic, and 
cover if applicable. 

68. Driving handicaps. — a. Skidding .—W\\qvl a veliicle skids, the 
front wheels should be turned in the direction of tlie .skid and the 
throttle closed gradually until it is only partly open. Closing the 
tlirottle quickly or braking will accentuate the skidding. 

/;. OJ)sf.aGles. — After tlie driver lias acquired skill in driving and 
nianeuvei'ing, he should become proficient in handling his vehicle in 
the face of such difliculties as mud, sand, ditches, ruts, holes, narrow 
defiles, Avoods, steep slopes, sharp curves, etc. Training should in- 
clude the use of chains and traction devices and field expedients. 
(See sec. XIV.) 

c. Night driving. — In forward areas, movements must be made with- 
out lights if casualties are to be minimized and secrecy preserved. 
Night movements are ]:)articularly difficult because of the limited con- 
trol that can be exercised and the obstacles tliat must be overcqnie. 

d. Curves. — Close the throttle before coming to a turn. If necessary 
Hpply the brakes to reduce speed of the vehicle below that at which it 
is safe to make the turn. On the turn, open the throttle to keep the 
wheels rolling under power and reduce the chance of skjddi|ig. On 
entering a curve inadvertently at high speed, jiggle the steering wlicel 
rapidly and repeatedly to the right and left, just enough to move the 
front wheels slightly until the curve is passed. Make a long swing in 
returning to the right lane after making turns or passing obstacles. 

69. Signals for the driver. — a. Arm signals. — (1) Timi rigid. — 
Extend left arm outward at an angle of 45° above the liorizontal. 

(2) Turn left. — Extend left ai'm outward horizontally. 

(3) Slo'W or stop. — Extend left arm outward to an angle of 45° 
liehnv the horizontal. 

b. Command- sig^ials. — Refer to manuals for the arms and services. 

70. Road rules. — a. General. — The following general rules are 
presented for automotive vehicle operation : 

(1) Vehicles will keep to the right of the road. 

(2) The appropriate warning signal will be given before changing 
flii ection, slowing down, or stopping. 

(3) The right-of-way will be given promptly to faster moving 
vcliicles. 
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(4) Speed will be reduced on dry, dust}' roads, especiall}' in combat 
zones. 

(5) Lights will be dimmed when meeting another A'ehicle or for 
driving in ])opuIated areas. 

(6) A disabled vehicle will not delay unnecessarily a column's 
marcli. 

(7) A driver who has been assigned a place in a column will not 
pass another vehicle unless he receives a signal to pass. 

(S) A driver when meeting and passing an oncoming vehicle will 
pass on the right giving at least half the road, slow down if oper- 
ating conditions are hazai-dous, and permit Uio vehicle liaving a clear 
road ahead to have the right-of-way. 

(0) Vehicles will not be permitted to coast down liills with the 
clutch disengaged or the transmission in neutral. 

(10) Vehicles will clear the roadway before being halted, and will 
not he halted on bridges, in defiles, at points where the vision of 
other drivers is restricted, or in such a manner as to block cross 
traffic or entering side traffic. 

(11) Vehicles will be slowed clown to a safe stopping speed at all 
road intersections not covered by traffic control personnel or devices. 

(12) Personnel will not mount or dismount from moving vehicles. 
5. Dmibling. — Passing other vehicles moving in the same direction 

is strictly forbidden under the following conditions : 

(1) Wlien going around a corner or blind curve. 

(2) ^Vlien ascending or descending hills unless safe passage is 
assured. 

(3) At street intersections, crossroads, and railroad crossings. 

(4) Wlien road is too narrow to allow at least 2 feet between 
vehicles. 

c. Railroad d'ossings. — Vehicles will be halted at railroad crossings 
not guarded by military ])orsonnel or civilian \\'a.tchmcn. 

d. During a luilt. — When halted, the following rules will be 
observed : 

(1) The engine will be stopped if the vehicle is to stand longer 
than a few minutes. 

(2) All personnel will keep to the right of the vehicles. 

(3) Wlieels will be blocked if on a grade for a prolonged stay. 

(4) Prescribed inspection will be performed. 

71. Marching. — a. Close colwnvn. — ^During training in close col- 
umn marching, special attention should be paid to safe intervals be- 
tween vehicles. The following rule, properly modified to meet special 
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conditions, indiciites t!iat f<jr safe marching the diHtance iuyartla he- 
tween vehicles sliould he not less tlian tviice the s'peedometer recu]ing. 

h. Rolling terrain. — ^Vlien inarcliinp over ro]lin<^ teirain, a lii;,'lior 
rate of inai-ch and smoother marchinp; may bo attained if drivei's 
are permitted, within maximum prescriljed speed, to inci'ease the 
speed of theii- vehicles l)cf()re commencin^^ to climb. Vehicles should 
be slowed down while going down grades to compensate for the 
distance gained when running a hill. This practice will pi'eveiit 
excessive jamming and will allow drivers to take advantage of power 
and momentum to negotiate hills without excessive shifting of gears. 
Kiiuning hills is ])ar(riculurly advanlagcious when niiii'ch cohutms are 
made up of mixed vehicles. 

c. Map routes. — Drivers of military vehicles should receive suffi- 
cient instruction and training in map reading to, enable them to 
follow I'outes on marked maps, to choose routes, and to recognize 
terrain features represented on topographic maps. Training should 
include the use of commercial highway maps, military topogi'aphic 
maps, airplane photographs, and mosaics. 

72. Operating inspections. — During opej-ation, the driver should 
be alert to detect unusual engine sounds or vehicle noises and follow 
the proper procedure Avhen they occur; he should glance frequently 
at the instruments and gages to check the charging, fuel supply, 
oil pressure, and water temperature and be forewarned by abnormal 
readings in time to obtain assistance and prevent serious trouble. 

a. During halts. — At every scheduled halt on the march or at 
intervals during the day's run, the driver should make a careful 
inspection of his vehicle to determine its general mechanical con- 
dition and make a pertinent report accordingly to his section chief. 
A suitable routine is as follows : 

(1) Allow engine to run a short time and listen for unusual noises. 
If unusual sounds or knocks are heard with the engine running hut 
with the vehicle stopped and the clutch disengaged, practically every- 
thing but the engine assembly is eliminated. 

(2) Observe around the vehicle for fuel, oil, and water leaks; 
chex;k fuel, oil (after engine is stopped a few minutes) , and water 
supply and replenish if possible. 

(3) Inspect all tires for inflation, cuts, imbedded objects, and mis- 
iiliiiement. On track-laying vehicles, examine tracks for adjust- 
ineiit and for worn, loose, broken, or missing parts. Note condition 
(if traction devices, if used. 

(4) Feel brake bands, wheel hubs, and gear cases for evidence of 
overheating. 
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(5) Examine front axle, steering assemblies, and brake lines. 

(6) Tighten equipment fastenings, secure curtains and top, and 
check towed load, if any. 

(7) Remove debris which may have accumulated on the vehicle. 
h. After operation. — At the conclusion of the day's run, the driver 

should make an inspection similar to that made at halts, but more 
lliorough and detailed, and report his findings and the day's devel- 
opments for action by the section chief. 

(1) Check all items iiicluded in the inspection at the halt, testing 
lights in all cases. 

(2) Eaise the hood and look for loose, missing, or broken parts, 
and indications of improper operation. 

(3) Examine grease seals for evidence of failure or over lubri- 
cation. 

(4) Check axles, springs, and shackles for condition and attach- 
ment. 

(5) Examine propeller shafts and brake linkage. 

(6) Check body bolts; tighten or replace as required. 

(7) Check tools and equipment; secure replacements if necessary. 

73. Maintenance by driver. — Efficient enforcement of preven- 
tive maintenance is the responsibility of comnuuiding officers of all 
units operating automotive vehicles. In connection therewith defi- 
nite maintenance duties will be assigned the driver (or creAv) and 
he will be prohibited, except in an emergency, from performing any 
maintenance function not specifically listed below. (See par. 84.) 

a. Inspections. — The driver is charged with routine inspections out- 
lined in paragraphs 65 and 72. 

1). iServicing. — Servicing involves the check and necessaiy re- 
plenishment of fuel, oil in the crankcase, water or antifreeze in the 
cooling system, and air and valves in the tires. 

(1) Precautions concerning the handling of gasoline must be en- 
forced rigidly. 

(2) Take every precaution to prevent dust and other foreign 
matter from entering the crankcase with the oil. Wipe out oil 
measure, spigot on oil drum, funnel, and oil filter pipe with a clean 
cloth before refill oil touches any of the surfaces. Do not spill 
or overfill. Post record of replacement. A simple test to check 
the suitability of an oil for operation at the prevailing atmospheric 
temperatures is to leave a small quantity outdoors in an open bottle 
overnight. Obviously, if the oil is not in a liquid state by morning, 
it is not a suitable oil for vehicles parked in the opQii. 



90 



TM 9-705 

SCOUT CARS AND MORTAR MOTOR CARRIAGE 73 



(3) The water in tlio radiator sliould be maintained at the propei- 
heiglit below tlie overflow pipe and the latter must not bo cl()g<4ed. 
A hot engine should bo allowed to eool before any considci-abie 

'quantity of water is added to the radiator, or the engine should 
be running while the water is added slowly. 

(4) Tires should be inflated to recommended pressures and cliecked 
daily with a reliable gage. Wheels, including any spares, should 
be changed periodically to secure uniform tire wear and to maintain 
resiliency in the spare tires. All wheel drive vehicles should have 
tires with the same inflation and outside diameter. Do not bleed 
air to lower tire pressures during a trip, provided oi'iginal pressures 
were correct. 

c. Lubrication. — (1) Parts that should be lubricated by the driver, 
in the case of decentralized lubrication, include spring and spring 
shackle bolts, spring pivot seats, steering knuckle pivots, steering 
knuckle tie rod pins, drag link ends, clutch and brake pedal and 
brake lever pivots and linkage, throttle linkage, door hinges, locks, 
and other slow-motion friction surfaces. 

(2) Equipment furnished the driver includes a high pressure 
lubricator and an oilcan for whose care and condition he is re- 
sponsible. The two types of lubi;ica,nt used include oil and chassis 
lubricant; the use thereof should be in accordance with a lubrication 
schedule, and reported for record purposes. (See pars. 91 and 92.) 
Grease fittings and oilholes should be cleaned before any lubricant 
is applied. 

d. Tightening. — The distinction between tightening and adjusting 
must be understood, otherwise drivers will undertake operations 
which they have not the knowledge, experience, or equipment to per- 
form. In general, adjustment involves placing moving parts or 
assemblies in the proper relative position and securing them in that 
position. Adjustments, except specified emergency adjustments, are 
prohibited to the driver. 

(1) When a driver discovers a loose or lost nut, bolt, screw, stud, 
or cotter key, he should tighten or replace it unless the adjustment 
of a part or assembly is affected. If adjustment is involved, a 
report should be made to the section chief. 

(2) A driver should be taught the correct use of the tools furnished 
and the proper degree of tightness of the various nuts, bolts, and 
screws. 

e. Cleaning. — (1) A vehicle should be cleaned after operation to 
prevent hardening of dirt accumulations and to keep dust and other 
foreign particles from working into bearing surfaces. The body 
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and extei'ioi- parts of flie chassis should be washed, using a hose if 
available. Keep water off the engine; dirt should be wiped fi'om 
the engine and its accessories. Gasoline should not be used to clean 
an engine; use a cleaning solvent instead. Fuel and oil lines should 
not be polished. The use of paint on radiator covex's is prohibited. 

(2) A vehicle should be inspected l)efore it is washed because of 
the greater eas(( in delccling loose parls and asscjii biles', broken dust 
tilms being the best evidence of looseness. Scheduled lubrication 
should be pei-formed after washing so that any water or dirt which 
has entered bearing surfaces 2nay be forced out by the pressure of 
the new lubricant. 

/. Tools ami equipmeoit. — The driver is responsible that tools, spare 
parts, chains, paulins, and equipment furnished with his vehicle are 
in their proper ))laces, clean, and in condition at all times for im- 
mediate use. Any equipment which becomes unserviceable should be 
7'epaired or replaced promptly. Shortages or unserviceable equip- 
ment sho\ild be I'epoi-ted to the section chief. 

g. Tires. — (1) The chief responsibility of the driver in caring for 
tires is that of proper inflation and checking valves and caps, but he 
nmst be alert constantly to detect evidences of excessive or unusual 
tire wear, the most conunon causes of which are as follows: 

(a) Impi'oper inflation, including under and over inflation and 
bleeding. 

(b) Poor driving, including fast starting and stopping; improper 
breaking; striking sharp objects; rubbing curbstones, ruts, and car 
tracks. 

(c) Wheel juisalinemerit. 
{d) Tight chains. 

(e) Ovei-loading. 

(2) In general, tii-es should be removed from tlieir Avlieels at least 
yearly to permit conditioning of wheel rim surfaces. 

A. Storage hattery. — The driver should have a general knowledge 
of the fuTictions and care of the battery since it is the vehicle's most 
important accessory. (See par. 54.) Unusual perforraanco or 
changes in the battery condition nmst be repoi-ted immediately. 
Keep the batteiy terminal connections clean and tight and check 
the electrolyte at least once a week. 

?. Duties during scheduled, maintenance and, techidcdl, inspec- 
tio?is. — Before his vehicle is submitted foi' scheduled maintenance 
or technical inspection, the driver should correct such mechanical 
defects as are within the limits of his ability and faculties. He 
should report Icnown mechanical defects which he is not authorized 
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to correct, and accompany liis vehicle to the shop to further his 
knowledge of the veliicle and receive pertinent instructiojis foi' J'lituro 
procednre. 

j. Emergency roadside repairs. — In performing emergency repairs, 
the driver should not force any part nor attempt tlie repair nnless 
he is reasonably sure that he has diagnosed the trouble correctly. 
Tampering witli mechanisms is jjrohibiteti. At the Jlrst oppoi-tunity 
after an emergency repair has been effected, the driver should report 
the fact to his section chief in order that proj^er action may be taken. 
The following are examples of emergency roaclsitle re])airs wliich a 
driver should be permitted to perform after he has. received the 
proper training : 

(1) Eemove, clean, and install spark plugs. 

(2) Adjust fan belt. 

(3) Eemove, blow out, and install fuel lines only. 

(4) Tighten mits and/or cap screws around leaky gaskets. 

(5) Tape leaks ui gas or oil lines and tighten connections. 
(G) Tape electrical lines; replace fuzes; rej)lacc light bulbs. 

(7) Plug leaks in the cooling system and tighten Avater pump con- 
nections. 

(8) Loosen tight brakes. 

74. Reports by driver. — There are two driver's reports generally 
applicable to all arms and services operating and maintaining auto- 
motive vehicles. 

a. Dnver''s Report, Accident, Motor Transportation {Standard- 
Form No. 26). — In case of injury to person or ])roperty, the driver 
of a motor vehicle will stoj) the vehicle and i-e7)dcr such assislanoe 
as may be needed, complying with State and local regulations relative 
to reporting pertinent accidents outside combat areas. He will fill 
out immediately at the scene of the accident Standard Form Xo. 2G 
and deliver it to his commanding officer immediately upon retui'u to 
his station. This action must be executed in every case regardless 
of how trivial the accident may appear to be or whetiier Govei'jnnent 
])rop6i'ty or personnel only is injured (AR 850-15). Jh'oper use of 
accident report form protects the careful driver in that it jiresents 
data secured innnediately aflei- the occuiwcnce of the accident and 
permits completion of an investigation before facts become distorted. 

T). Driver's Trip Ticket and Perfoi^ance Record (TF. Q.M. C. 
Form No. 237).— A. properly completed driver's trip tidcct fui'uishes 
valuable data for organization maintenance records as well as a Avrit- 
ten report of performance defects and emergency repairs iifl'ected. 
The report of defects protects the driver and puts the responsibility 



93 



TM: 9-705 
74-76 



ORDNANCE DEPARTMENT 



for repair on the shop maintenance personnel. When driver's trip 
tickets are not used, an oral report should be made by the driver. 

75. Examination and operator's permit. — a. Examination. — 
]Motor vehicle operator's permits will be issued only to individuals 
who have satisfactorily passed an examination conducted by a quali- 
fied commissioned olFicei- covering the subjects listed. 

(1) MeoIiH/ucal. — Xonieuclaturo and functions of major units of 
tlio vehicle. 

(2) Operation. — Actual driving of tlie vehicle, involving use of 
controls; reversing and parking under usual conditions of trallic and 
teri'ain ; trafllc regulations; road jsrocedure; safety precautions; speed 
limits and veliicle abuse. 

(3) Maintenance. — First echelon (vehicle operator's) maintenance. 
h. Oferator^s fermit. — The U. S. Army Motor Vehicle Operator's 

Permit (W. D., Q. if. C. Yovm No. 228) will be issued by commanding 
officers to all enlisted and civilian operators of Regular Army motor 
vehicles (AR 850-15) . Possession of a motor vehicle operator's per- 
mit should be a guarantee that the individual is a safe driver. The 
permit will be revoked immediately when an accident or other cause 
so warrants. 

76. Troubles and remedies. — a. Gasoline 'boiling in carturetor. — 
Some engines, when stopped after reaching an operating tempera- 
ture, radiate enough heat to cause boiling of the gasoline in the car- 
buretor float chamber. This condition, especially prevalent during 
hot weather operation, causes a rich mixture in the intake manifold. 
To start the engine, open the hand throttle fully and leave choke in 
the normal openUing position. The throttle should be adjusted to 
the desired engine speed only after the engine begins to run smoothly. 
Intermittent depression (pumping) of the accelerator when the 
engine is not running will also produce a rich mixture. 

h. Vapor lock. — Excessive heat causes vaporization of the fuel be- 
fore it leaves the carburetor jets, resulting in too lean a mixture to 
sustain engine operation. For such a condition, the fuel must cool 
and return to liquid form, and matters may be expedited by opening 
the hood to release the entrapped hot air around the engine. Im- 
proved insulation may be required. 

c. Overheatinff of engine. — Overheating is caused by faults in the 
cooling system (par. 27 h), the air-fuel system (par. 16), the ignition 
system (par. 23), and also by mechanical defects (par. 11). In con- 
nection with the latter three items, difficulties are usually indicated 
by otlier symptoms but all are treated in greater detail in appropri- 
ate sections. Stop engine. 
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d. Stiffening of engine. — As a contributing factor to overheating, 
an engine may tigliten up cine to lack of lubrication. Check oil sup- 
ply in crunkcase. If there is doubt as to the operation of tlie oil pump, 
discoJinect the oil line to the filter, slowly run engine, and observe 
flow of oil; the suction pipe in tlie oil pan may be clogged. High 
pressure readings on the gage do iu)t necessarily moan that the 
lubricMtiou system is functioning properly. 

e. Clogging of exhau^st or mvffier. — An accumulation of carbon or 
dii't in the tail pipe or mulller will reduce engine eHiciency. Try the 
vehicle on a pull with the nuilllcr ivnioved to check difference in 
power. Material may be loosened and blown out after tapjiing pipe 
with a hammer. 

/. Knocks. — An unnatural sound or noise in an engine is a warn- 
ing that some part of the engine is not functioning as it should. An 
engine in perfect mechanical condition and operating under ideal 
conditions gives out a continuous rhythmic sound with no sharj^ or 
metallic clicks. Correct adjustment, together with adequate lubri- 
cation, prevents or mulUes tlie sound of metal moving over metal or 
striking against other metal. Knocks are caused either by an oper- 
ating condition over which the driver of a vehicle can exercise some 
control, or by a mechanical condition, such as an iiicorrect adjustment 
of parts or an excessive wear of parts. 

(1) Operating knocks. — Operating knocks, or detonations, are 
caused by engine overload; carbon in the combustion chamber; ad- 
vanced spark; poor fuel; auto-ignition. 

(fl) Excessive carbon in the cylinders is indicated by a sharjVlcuoclc 
which is most noticeable when the engine is accelenilod or j)ut under 
load and occurs only when the engine is hot. 

(6) 'lire spark too far advanced will cause a knock that may be 
mistaken for a carbon knock or the engine may also kick back when 
starting. 

(c) Spark plugs of incorrect thermal fit will contribute to pre- 
ignition. 

(2) Mechanical knocks. — These knocks result from wear or im- 
proper adjustment and are not always easy to locate or identify. 
They include crankshaft and bearing knocks; piston and connecting 
rod knocks; camsliaft knocks; valve and valve sifter knocks; water 
pump Imocks; miscellaneous knocks and noises; timing gear noises; 
fan noises. Analysis by and attention of maintenance personnel are 
usually required. 
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77. General. — Field expedients covering the more common con- 
ditions whicli arise for tlie operator are described herewitli. 

a. Points to he observed. — (1) On approaching doubtful crossings 
or steep hills, a quick reconnaissance to determine the best route should 
be made on foot. 

(2) A decision must be made promptly in the case of a stalled ve- 
hicle as to whether or not it can be moved by a companion vehicle or 
by men at hand, or requires a pioneer crew and trouble truck. 

h. Factors. — The ability of a vehicle to negotiate difficult terrain 
depends upon its power, momentum, traction, and flotation. A proper 
appreciation of these related factors will itssist military personnel in 
the clioice of a practicitl expedient to meet most road difficulties. 

78. Difficult operations. — a. Ascending steep slopes. — Where the 
gi'ade is slippery or tlie slope particularly steep, the leading diiver on 
a[)pr()aching the hill should select a sufficiently low gear and continue 
on to gain the maximum momentinn which his load and the road 
conditions pemiit. The driver of the next vehicle should slacken 
speed and halt before he arrives at the a]3proach, and wait long enough 
ia see tliat the vehicle ahead has cleared the crest. 

(1) Stalling. — On a steep ascent, stalling usually occurs because of 
either power or traction failure. Several solutions include making 
another run in lower gear, applying traction devices, or utilizing towing 
jjower. 

(2) Precaution: — As a precaution, when a vehicle stalls on a hill, the 
driver should not shift gears until he has tested the brakes by disen- 
gaging the clutch gradually. After the brakes have been tested and 
found to hold, the driver should shift to reverse and back the vehicle 
down the hill or to the side of the road in gear. 

h. Descending steep slopes. — Very steep slopes should be descended 
straight down so that in case sliding occurs, the vehicle will not get out 
of control. All personnel except the drivei' should be dismounted. As 
n rule, the same gear is required in going down a hill as would be used 
in connng up the same hill ; a sufficiently low gear should be selected 
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SO that the brakes need not be used. DuriAjj; intoi'niittent bralce iii)pri- 
cations, care should be exercised not to lock the wheels. Oiitskle assist- 
ance should be given to vehicles, if the situation permits, tlirouj^-h block 
and tackle, other vehicles, etc. 

G. Mvddy roads. — The usual nauddy road that will be encountered 
is soft and slippery on the surface, while undenieath it is generally 
Jill rd 01' will pack Kiiniciently to supi)ort u vehicle. Soft spo(s will allow 
spinning wheels to dig in quickly. The following principles are 
ajjplicable : 

(1) I'raotion aids. — Chains usually give the best aid to traction and 
prevent skidding. 

. (2) Gear. — In general, the highest gear that will give sufficient 
power is selected. As the loss of momentum and the sudden api)lica- 
tion of increased power at a critical point starts the wheels to spin, the 
need for a gear reduction must be anticipated. 

(3) Momentum. — Momentum should be maintained across slippery 
places and up grades. 

(4) Glboice of tracks. — Old ruts are the hardest packed and should 
generally be chosen. When road centers are high, ruts should bo 
straddled oi- a new track should be made. 

(5) Stalling. — Once a vehicle has come to a complete stall in mud, 
the clutch is disengaged at once. No new trial is attemjited until 
an outside check-up is made. Proper procedure for extricating a 
stalled vehicle is dependent on judgment and experience but the 
following possibilities are suggested : 

(a) If personnel are carried, they should dismount, and try to 
push the vehicle, with power gradually applied. 

(6) Usually a vehicle can be moved backward for a new trial 
easier than it can be moved forward. 

(c) Combine assistance of a tow from another vehicle and help by 
manpower. 

{d) Wliere a vehicle is hopelessly stalled, a winch, tractor, or 
tackle must be employed. 

(e) Because of the danger of slipping under the vehicle, personnel 
should be cautioned against pushing on the side of a moving ve- 
hicle that has slipped into the ditch from a higli crown road or on 
a veliicle that has slipped into old wheel ruts. 

(/) A vehicle operating alone must have one or more Aviieels 
jacked or raised to pei-mit insertion of brush, rock, or similar ma- 
terial thereunder and facilitate ti'action and flotation. 

(G) Digging out. — Ditches dug in the direction tliat the wheels 
nre expected to move will assist operations. For deep ruts, cross 
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(litclies are dug at an angle to tlie ruts with dirt tlirown back into 
the old ruts to guide the wheels to a straddle position. 

d. SwampR. — Lacking supporting materiel, boggy or swampy soil 
sliould be avoided by keeping on relatively high gi-ound. The main 
requii-ement is to move over such areas as rapidly as possible, with 
least amount of wheel spinning and loading. Personnel should dis- 
mount Mini assist, Willi |)coloiigcH. lOiU'li vohicle should follow a 
separate track by reason of the weak crust of such soil, and have a 
guide, if possible, testing the route in advance. No attempt should 
be made to remove a vehicle stalled in a swamp without outside 
power. 

e. Guiribo or stichy soil. — Such soils present a problem similar to 
swampy ground, but in addition ])rovide little traction and stick 
to the wheels. It may be necessary to fasten devices under the 
fenders to scrape off the muck as the wheels revolve. 

/. Sand. — Flotation in sand increases more or less below the sur- 
face and support is usually available for rapidly moving vehicles. 
Traction is limited due to contii^ual slipping, and as soon as a driv- 
ing Avheel starts to spin it digs in rapidly. As long as the vehicle 
continues to move, however, the wheels may be kept turning to allow 
the vehicle to dig itself out. Vehicles should follow the tracks of 
the vehicle ahead. Hog or chicken wire fencing staked on the 
surface of the sand will usually make a satisfactory surface for 
movement of automotive vehicles. 

g. Snoio and ice. — On soft snoAV, flotation is at a minimum, while 
on ice, traction is at a minimum. In addition to the principles 
already listed, the following are applicable for winter driving: 

(1) CMim. — Chains on all wheels are usually the best safeguard, 
although on ice they add little or no ti'action and are likely to give 
a false feeling of security because they increase skidding. 

(2) Fresh snow. — Manpower should be available to push or tow 
tho first vehicle to break trail. Othei' vehicles will follow e.vactly 
in track. 

Caution: The engine should be used as a brake and rapid accelera- 
tion should be avoided. "Wliere necessary, men with prolonges 
may hold vehicles on dangerous icy roads. 

h. Ditches. — Ditches in width up to nearly the diameter of the tire 
and wider shallow ditches should always be traversed at an angle so 
that the drive wheel on one side will take hold of the far edge of the 
ditch at the same time that the o^Dposite wheel is going into it. As this 
angle of crossing is a severe strain on the frame, springs, and driving 
mechanism, ijersonnel should be dismounted to assist by pushing at the 
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critical point. Ditches must be crossed slowly. When a ditch is wider 
than the diameter of tlie tire and deeper than the runniiip; board oi- 
undercarriage clearance, no attonpt should be made to pass it niilil Ihe, 
banks are thrown in and the bottom filled up. Such ditches should l,>e 
crossed at right angles. If they are wet, tl:ey should be appi'oaclied 
slowly and the vehicle speeded up without wheel sli|)pin<!; jnsl as ihe. 
front wheels cross the hjwest point. 

i. Shelled areas. — Shelled areas vary from those that have been 
sparsely shelled to those iji which the craters interlock or the terrain 
has been completely upheaved. Occasional craters in roads, trails, or 
other positions can usually be detoured; if not, they must bo filled oi- 
bridged to pei'mit passage. A tlioi'ough reconnaissance is necessary 
before badly torn areas can be crossed and the best route must be 
marked and all pioneer work completed in adva.nce. AVhere the soil 
has been badly torn, it may be necessary to coi'chiroy short stvetelws 
with any suitable material at hand. Care should bo exercised to pre- 
vent stalling or damaging vehicles against hidden stumps or rocks, or 
in deep craters filled Avith water. 

j. Shallow streanifi. — Fordings should be attempted only after a 
careful reconnaissance for bogs, holes, and deptli. The height of tho 
lowest electrical equipment and fuel accessories is a limiting factor. 
Othei' points to be observed are as follows : 

(1) Redwe speed. — As a rule, nothing is to be gained by attempt- 
ing to use momentum in crossing streams; they should be crossed 
slowly in low gear. \ 

(2) Disconnect fan. — If there is any danger of the water surging 
or splashing to th.e fan, the fan belts should be slipped off before 
the crossing to pi-event water fi-om being thrown under the hood. 

(3) Dry brakes. — After crossing a stream, brakes slioidd be ap- 
plied intermittently until dry enough to hold. 

(4) Check lubrication. — At the first opportunity, wlieols, crank- 
ciiso, universal joints, dilVoiV;nt iais, transmissioa, and transfer case 
should be checked. 

h. Bridges. — ^Narrow bridges should be approached with caution 
and at reduced speed. The risk of an accident on bridges Iniving 
110 side rails should not be taken, as a wheel over the side represents 
i-eal trouble. A timber or rail should be screwed in place. Signs 
indicating maximum capacity must be given due consideration. 

I. Overturned vehicle. — In order to get a maximum leverage on an 
overturned vehicle, a cradle of two ropes should be passed over tho 
body of the vehicle, one in front of the windshield and the other 
in rear of the center of the vehicle. Prefea-ably, both should bo 
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tied to tlie body frame or spring sliaekle. Brakes should be applied 
before the vehicle is righted. Any of the usual towing means may 
be used on tlie ropes, holding lines being employed to prevent dam- 
ago to the veliicle from settling too rapidly. Before the vehicle is 
moved under its own power, necessary fuel and oil and battei-y and 
radiator waU'r should Iki replaced, iiiid a careful inspection miide 
of tli(v (lairiMgiv to (Iclci'nrnu'. Mcrviciiig ncccHHiiry .oi" j)oHnilili) for 
tlie particulai- situation. 

79. Traction aids. — a. General. — Chains and traction devices 
should always accompany tlie vehicle to which they pertain. They 
should bo kept in serviceable condition and in pro])ei- adjustment to 
permit installation with a minimum of delay. Pi-ompt removal 
should be effected, when the necessity for their use no longer exists, 
to j)revent uimecessary damage to tires and roads. 

l>. Chains. — Chains are generally necessary in mud, sand, snow, or 
slush ice. The following general rules apply: 

(1) The chains are applied before the vehicle becomes mired, and 
in such a maimer that rotation of the wheel tends to close the chain 
fastenings. If improperly installed, rotation of the wheels opens 
the fastening and the chain will be lost. 

(2) Fairly loose adjustment gives better traction and less tire 
wear than tight adjustment. 

(3) Chains must be installed on all wheels of all wheel drive vehi- 
cles to prevent unnecessary strain. 

80. Pioneer work. — a. Mission.— The mission of a pioneer party 
is to perform such road work as is required to make the route 
passable. 

h. AlloLoances. — Each vehicle carries some pioneer tools and equip- 
ment to assist in crossing difficult terrain, varying according to 
Tables of Basic Allowances. In general, allowances include pick, 
shovel, tow chain, prolonge, axe, crosscut saw, bucket, and set of 
skid chains per vehicle. Other vehicles in a march unit carry addi- 
tional equipment for the pioneer party, or a regular trouble truck 
is made available. 

c. Precautions. — (1) Bar'bed wire. — Entanglements are cut out and 
towed away by means of a smooth wire or chain passed around 
them. In an emergency, a vehicle may go through entanglements 
under 4 feet in heiglit with a fairly good chance of success but 
with some damage (particularly steering, axles, drums, and drive 
shafts) . 

(2) Chemical agents. — Sections of roads and bridges which have 
been sprayed witli persistent chemical agents are decontaminated. 
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Where decontaniiiiation is not immediately practicable, detours are 
selected. 

81. Repair expedients. — The usual limitations for re])air of a 
vehicle by the driver are stated in para<^rap]i 73 j. However, the 
following temporary expedients may be practiced in an emergency: 

/I, Bloiim. fuzes. — T. orate (ind carri'tt xhoii rlrci/i/ /irx/., "^Piiifoi! may 
ill! ciiiiiloycd (hen if fu/.n niipply in cxlunitilcd, 

b. J''(v/L belt. — Keplace witli ro])e or fasten old belt together with wire 
anil wrap with friction tape. 

G. /Springs. — The bi'oken ends of a spring leaf may be held togetbei' 
by a splint secured by wire. If necessary, a block of wood is secured 
between the frame and axle to prevent spring action. A heavy wii'e 
or chain run from the front spring hanger, and another from the axle, 
to the rear spring shackle will hold the axle in alinement so that the 
vehicle can be driven slowly. 

d. Broken fuel lines. — These can be repaired temporarily by slipping 
a section of tight fitting hose over the break; small leaks may bo 
stopped by soap over the openings. 

e. Wet ignition. — Wipe water away from plugs ; dry distributor cap. 
/. Cracked loater jacket. — Temporary repair may be possible by 

draining cooliiig system, cleaning crack on either side with a file or 
steel brush, and cementing a patch over the crack with ordinary tire 
patching material. 

g. Leaky hose. — A hose leak can be repaired with electrical or 
adhesive tape. 

/(. Leahy rad'ia.tors. — Chewing gum, sealing wax, or ^^lastic gasket 
material pushed into a leak will often reduce or stop the loss of water. 

82. Camp expedients. — a. Weather effect.s. — (1) During cold 
weather, rubber tii'es adhere to wet soil and freeze. Before moving 
vehicles, the tires should be broken free from the ground. 

(2) In parking overnight, ground should be selected that will re- 
main firm regardless of storms. Provision must be made for satis- 
factory driving-wheel traction for one vehicle at least so that the other 
vehicles may be towed to solid ground with the least delay. 

(3) When snow^ freezes to fenders and other painted parts of the 
vehicle, it should not be removed by force as the paint may come off 
with it. The best method is to melt the ice. 

h. Supply problems. — (1) When the available water is too dirty for 
use in the cooling system, it should be strained; if t-ime and means ])er- 
init, water can be boiled and the floating sediment skinnned off' or 
allowed to settle out. Kainwater, etc., may be used for batteries. 



101 



TM 9-705 

82-83 



ORDNANCE DEPARTMENT 



(2) It is not to be expected that the many various types of fuels 
and hibrieanfs required for various vehicles will alwa^'s he obtainable. 
It is more than probable tliat the supply services will be able to send 
forward only the fuels and lubricants of (greatest general utility; any 
<rrade of gasoline, oil, and grease, provided it is of good quality, will 
iiic'Pt innnediate emei'genc}' needs for considerable periods and oper- 
ators sliould l)e guided aci-ordiiigly in Icceping Mieir vohiclfis in nclioii. 

Skction XV 
MAINTEXANCE 

, Paragraph 



General 83 

Kir.-it t'clielon (driver, assistant, and crew) 84 

St'c-ond t'clieloM (troop m- ballery) 85 

'J'liird and f.iuriU echelons 86 

•Maintenance operations 87 

Maintenance on tlie march 88 



S3. General. — Military vehicles operate under difficult conditions 
and iinusiially gooil cai-e is essential. Losses due to mechanical 
faihire mtist be Icept at a Jiiiniinum aJid minor repairs accomj^lished 
qiiiflvly in order to keep motor transportation at the highest possible 
level of elhciency. 

a. Fundionst. — The Army system of automotive maintenance is 
based on certain maintenance functions as follows : 

(1) Sclieduled preventive maintenance operations, unit replace- 
ments, repairs, and inspections with the primary objective of eco- 
jioiiiical, uitinterrupted vehicle service. 

(2) Sj'stematic detection and correction of incipient causes of 
veliicle casualties before they occur aiid the action necessary to 
maintain satisfactory day to day operating condition of automotive 
vehicles. 

1). Unit replacement. — The principle of unit replacement rather 
than njajor repair of a unit while installed in the vehicle is practiced 
in all cases where such assembly is available. Where minor repair 
only is required and can be made without dismantling the unit or 
removing the unit from the vehicle, the unit replacement principle 
is not followed. 

c. Essential elements. — ^^Vithin the automotive maintenance sys- 
tem of operating organizations will bo included only the tools, equi])- 
nieni, and ])ersonnel which are necessary to insure conibat eJliciency. 

J. Field mahdenaiice. — Care must be exercised by all personnel 
to retain the distinction between the proper functions and scope of 
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the automotive miiintcnance of operating organizations and tliosc 
of tiie suppoi-ting services under field conditioJis. 

e. Maintenance echelons. — There ax'e, in general, four divisions of 
Arm}' maintenance called the first, second, third, and fourtli ecliclons. 
The first and second echelons of maintenance ai-e the responsibility 
of the using arms and services, while the third and foui-ih echelons 
(iro iJid r('S|)Oiisibill(.y of Llio supply sei'vice ((piartei'mastei' oi' oi'd- 
nance) personnel. The work perfoimed in the various ecliolons is 
limited by the restrictions of one or more of the four clemeni.s 
essential to maintenance functions, comprising persoiuicl, ecinijinient, 
supplies, and time. 

84. First echelon (driver, assistant, and crew). — The first 
echelon maintenance is driver's maintenance which covers the simple 
operations that can be trusted to the slcill of the average driver using 
tools and supplies available on the vehicle. Tliese opei'ations include 
driver's inspections (pars. 65 and 72) ; servicing (replenishment of 
fuel, oil, water, antifreeze, and air) ; lubrication (except items re- 
quiring special lubricants, equipment, or technical knoM'lcdge) ; tight- 
ening or replacement of nuts, bolts, screws, and studs; cleaning; care 
of tools and equipment, tires, and storage battery; prepai'ation of 
the vehicle for maintenance operations and for command and tech- 
nical inspections; emergency I'epairs (liurited by tool kit and spare 
parts carried on the vehicle). For further details see paragraph 73. 

85. Second echelon (troop or battery). — a. fJnit covivmnder. — 
The unit commander is directly responsible for the first echelon 
maintenance and for part or all of the second. The success of pre- 
ventive maintenance will depend upon the judgment, energy, common 
sense, and ability not only of the unit commander but also liis 
subordinates including a motor officer, motor sergeant, and motor 
mechanics. (See chart below.) 

1). Regimental. — In most arms and services there is provided by 
Tables of Organization a regimental second echeloii maintenance 
organization. The personnel are a part of the headquartei-s com- 
pany, battery, or like unit of the regiment and are administered by 
the commanding officer of that unit. 

86. Third and fourth echelons. — As between the two services in 
wartime or emergency, either the Ordnance Department or the 
Ciiiartermaster Corps will perform such third and fourth echelon 
iiminlenanco as nuiy bo re<iiioste(l and facilities pc>rmit. 

a. Thinl echelon nuiintenance is that normally performed in the 
field by quartermaster and ordnance personnel, embracing j}rinci- 
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piilly the repluceiiient of misci viceuble unit assemblies by siinilar unit 
a^M-inblies l\elil in third erhelun stock. In addition to unit re])lace- 
Hicnt, the tliird echelon supports and extends maintenance facilities 
to the usin^ arms and services by making repairs involving the use 
of medium mobile shop equipment and by the services of general 
mechanics and a limited number of trade sjjecialists; by the supply of 
unit ussemblies and ])arlK to the, second echelon ; and by the evacuation 

MAINTENANCE ORGANIZATION CHART (SECOND ECHELON) 
UNIT COMMANDER 



MOTOR OFFICER 


Instruction 


Inspection 


Operotion 


Records 


Maintenance 


Reports 


Supply 



SECTION 
CHIEF 

Supervision 
Operation 
Reports 



DRIVERS 

Operotion- 
Coretoking 
Inspection 
Lubrication 
Accident Report 



MOTOR 
SERGEANT 

Shop foreman 
Inspection 
Records 



MECHANICS 

Maintenance 
Coretoking 

Repairs 
Adjustments 
Lubrication 



SUPPLY 
SERGEANT 

Surveys 
Property Records 
Supply 



CLERK 

Dispatcher 
Forms 
Records 
Supply 
Memo. Receipts 



RA FSD 746 

to the third and fourth echelon shops of vehicles which require I'epairs 
beyond the scope of second and third echelon facilities. 

1). Fourth echelon maintenance is that normally perfoi'med in the 
rear areas by the quartermaster or ordnance personnel embracing 
the disassembly and repair of any or all unit asseniblies which are 
used in the automotive vehicles of the command to which the fourth 
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eclielon shop is assigned. Sulvage and r^iclaiiiation service is alsu 
included. 

87. Maintenance operations. — a. General. — In order to main- 
tain the vehicles in as near perfect condition as possible, scheduled 
maintenance operations followed by maintenance inspections are 
necessary, all being perfonned in accoi'dance with a definite schedule 
based on time, mileage, or a combination of both. 

(1) Re'palr. — liepair consists of adjusting, tightening, replacing, 
or reconditioning any part, subassembly, or assembly of a vehicle. 

(2) AdjusPment. — Adjustment consists of placing parts, sub- 
assemblies, or assemblies in correct worldng relation to each olhei- 
and securing them in that position. Examples are fa,n belt- tension, 
breaker ])oint clearance, brake and clutch pedal clearance. 

(3) Tightening. — Tightening consists of drawing up nuts and 
screws where adjustment is not involved. Examples are body boKs, 
body screws, bumper bolts, fender and running board brackets, floor 
board bolts or screws. A clear distinction should be made between 
tightening (driver's I'esponsibility) and adjusting (mechanic's 
responsibility). 

(4) Replacing. — Replacing consists of exchanging any part, sub- 
assembly, or assembly and placing them in proper adjustment. Ex- 
amples are fuel and oil lines, distributor head, radiator hose, mufller, 
oil filter, carburetor, genei-ator, battery, brake parts. 

(5) Reconditionvng. — Reconditioning consists of restoring any 
part, subassembly, or assembly to a state of serviceability. Exam])les 
are refacing valves, welding broken parts, patching tubes, turning 
down an armature. 

1). Daily. — Daily maintenance consists of cleaning, servicing, tight- 
ening, and emer-gency repairs. In general, daily repairs will be of 
an emergency nature based on defects reported by the driver and 
supervisory personnel. .After an examination of these reports, the 
work will be allotted to tlie various mechanics accoi-ding to their 
iibility, or it will be sent to the shop. Except in an emergency, a 
vehicle will not be sent out before defects are corrected. 

c. Weekly. — ^Weekly maintenance is a continuation and check of 
the driver's daily maintenance, performed at least once each week by 
the driver under the direct supervision of the section chief and under 
the technical supervision of the motor maintenance personnel. Opera- 
tions to be performed should include the maintenance in conjunction 
with the inspection after operation (pars. 72 and 73) and a report 
to the motor oflicer of any defects observed but not corrected. 
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d. Liibrication. — ^Lubrication operations should be performed by 
designated personnel in accordance with manufacturer's recommenda- 
tions as amended by military authority. (See sec. XVI.) 

e. MontliJy {] ,000 iiules) . — This maintenance operation is per- 
formed noriiially by the troop, battery, or similar unit mechanics 
under the supervision of the motor sei-geant. A record is made to 
show the defects that could not be corrected, the time of accomplisli- 
ment, the mechanic who performed the operation, and the officer who 
made the maintenance inspection. This record should be retained 
until the semiannual (6,000-mile) maintenance operations and tech- 
nical inspection, at wiiich time it may be disxDosed of as the unit com- 
mander sees fit. The jruide as shown below for this maintenance may 
be modified as necessary for the different vehicles ; items marlied with 
an asterisk may require tools and parts not available or authorized, in 
which case the defect should be corrected by the next liigher echelon. 



MAINTENANCE OPERATION 

GUIDE (MONTHLY) 



Qenei-al ma'mteiumce 

1. Clean and tighten storage battery, 
Vehicle road teat terminals, and carrier bolts; test bat- 
1. Bring engine to operating tern- tery and refill to proper level, 
perature and examine for smoke or 2. Tighten body bolts, fenders, run- 
fumes, ning boards, bumpers, brush guards, 
■J. Examine condition of oil on meas- headlamp brackets, mirrors, tow hooks, 
uriiig stick; observe any evidences of pintle, body parts, radiator shell, 



blow-by or leaks. 

8. Test horns, lights, and windshield 
wipers. 

4. Test for proper steering. 

0. Check engine for power delivery, 
acceleration, and unusual noises. 

C. Test clutch action ; stop and in- 
vestigate unusual noises. 

7. Test gear sots and tinal drives for 
ease of shifiing and unusual noises. 

5. Test brakes for equalization, stop- 
ping distance, pedal travel, and "feel." 

0. Observe action of panel instru- 
ments. 

10. Observe final drives and pro- 
peller shafts while another person 
drives or while the vehicle is blocked 
up with the wheels oft the ground. 
Note any overheating of units. 



hardware, and windshield equipment. 
*3. Repair body injuries. 

4. Replace unservic-eablo instru- 
ments, safety devices, and gages. 

5. Adjust lights; controls. 

Driving axles; wheels 

1. Tighten loose driving tlange nuts 
and cap screws. 

2. Tighten and properly secure all 
assemblies, pinion carriers, cover 
Ijlates, spring seats, bolts and nuts. 

*3. Correct any leakage of lubricant. 
*4. Remove any excessive play or 
backlash. 

5. Remove looseness or bind from 
wheel bearings. 

C. Tighten wheel stud nuts. 
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Eiif/ine 

1. Service air cleunor ; replace oil 
filter if re<:iuirecl. 

2. Tiglitea eugine mountings, fly- 
wheel IioiihIiiK, oil imn, I.IiijImk Kenr 
cdver, manifold, accc.ssiJi'y ul iMchnienlM, 
nm\ other bolts unci nnts. 

Correct all breakage, cracks, or 

leaks. 

*4. Repair unserviceable breaker 
points. 

5. Replace all clamagecl wiring and 
shielding. 

*6. Correct malfunctioning generator 
or starter. 

*7. Correct generator output. 

8. Adjust noisy valves. 

*9. If missing occurs on road test, 
ignition system should be checked 
and spark plugs removed, examined, 
cleaned, reset, and replaced if neces- 
sary. 

*10. Remove causes of other knocks, 
noises, and unsatisfactory engine per- 
formance. (Vacuum gage is valuable 
for diagnosis of trouble.) 

Fuel system; coolino system 

1. Clean dirty sediment bowls. 
*2. Correct fuel i>unip Icalcage. 

3. Tighten connections; repair or re- 
place tubing; check valves. 

*4. Correct malfunctions of fuel 
pump.' 

5. Tighten radiator supports, braces, 
and attachment of shell to core. 

*6. Correct all evidences of vyater 
leakage. 

7. Adjust incorrect fan belt tension ; 
replace unserviceable belts. 

8. Replace unserviceable hose and 
hose clamps ; check heater. 

Brakes; springs 

*1. Replace worn brake lining. 

2. Correct any leaks in system. 

3. Fill master cylinder to level. 

4. Centralize and adjust hydraulic 
brakes. 



Jirukes ; sprinys — Continued 

5. Correct malfmictioning of .system. 

6. Adjust propeller shaft liand brake. 

7. Replace unserviceable shock ab- 
HorlMTH nod linkage; rc|>li'ni«l] lliiid. 

8. Jli'iiair lirokcn or hjoHc Nprliig 
hold-down bolts, clips, niul cenlev bolts. 

1). TIgliten loose sliackle bolls. 

Steerinff mechanimn 

1. Adjust or repair excessive play 
in — 

*Stoering knuckle bearings. 
Tie rod and drag link eud.s. 
*Bushings. 

Sector shaft and steering gear. 

2. Tighten attachment of steering 
mechanism to frame, and of steering 
column to body. 

8. Replace any excessively worn or 
bent parts. 

4. Tighten, replace, or secure prop- 
erly all lock washers, cotter keys, nuts, 
and similar items. 

*5. Adjust wliool stoiJS when turning 
radius is incorrect; note any wear on 
drag link. 

6. Lubricate entire mechanism wliile 
front wheels are olf the lloor. Turn 
wheels from side to. side to insure dis- 
tribution of lubricant and to ascertain 
wluUlior or not the entire mechanism 
works freely. 

Glut oh; transmissions ; shafts 

1. Adjust incorrect clutch free travel 
and floor clearance. 

*2. Repair defective shifter mechan- 
isms. 

3. Tighten all loose bolts and nuts, 
supports, carriers, and cover plates. 

*4. Correct any leakage of lubricant, 

5. Correct misalinement of universal 
joints. 

*6. Repair all fractures. 
*7. Replace excessively worn spline 
and universal joints. 

8. Open vents. 

9. Repair or replace miifllcr or tail 
pipe. 
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Pinal record Final record — CVjiUimu'd 

1. Check road lest Signature of mechanic. 

2. Kecord of defects remaining: Signature of sergeant 

Unit. 4. Maintenance inspection certificate 

Correction necessary. by motor officer (required l)y AR 

3. Jleclianic's certificate: 850-li)). 

Date. RA VSD 747 

/. Heniiaimuul {(1,000 miles). — ^liiiuleniuice operations are normally 
performed by the I'ef^imontal second echelon of maintenance. Under 
e.xti-omely severe opci'atinn; conditions, certain items may have to l)e 
checked every 2 or 3 months. An instructional guide similar to that 
used for the monthly maintenance operations should be drawn ii]). 
All accessory units are disassembled, cleaned, inspected, and lubri- 
cated, and they are re]5aired or exchanged if necessary. Maintenance 
ojierations which should be included normally at this period are as 
follows : 

(1) Records. — Included should he insjiection of vehicle, repair, and 
oi)C'i'atiug records for the period followed by a road test. 

(2) E')ir/lne time-up. — Included should be a check of the oil filter 
and air cleaner; a vacuum and compression test; cleaning of engine 
intei-ior and oil pan; adjustment of valves; servicing of ignition 
system, generator, and starter; a check on the tightness and service- 
ability of all parts and accessories. 

(3) FueJ system. — Included should be examination and servicing 
of the fuel pump, carburetor, fuel lines, and tanks. 

(■i) Cooling syste'iii. — Included should be examination and servicing 
of the radiator, fan belts, and M'ater pump. 

(5) hh'itnmienfs. — Included should be a check, servicing, and re- 
placement if necessary of horns, lights, wiring, windshield wipers, 
and panel instruments, gages, and controls. 

(6) Clutch, transiirission, and transfer case. — Included should be a 
check of clutch travel and floor clearance, shifter mechanisms, trans- 
mission and transfer case supports, grease seals, tightness, and lubri- 
cation. 

(7) Propeller shafts and umversal joints. — Included should be an 
examination for slackness, free movement of splined joints, grease 
seals, and lubrication. 

(8) Drlviiiff axles. — Included should be a check of backlash ; inspec- 
tion, lubrication, and adjustment of wheel bearings, siu'ing cli])s, and 
holddown bolts, shackles, and driving flanges; a check for leaks; 
examination of grease seals ; lubrication. 



108 



TM 9-705 

SCOUT CAK8 AND MORTAR MOTOR CAHRIAOK 87-88 



(9) Steering mecJumisw,. — Included should be a chec-lc of the uttach- 
ment of the steering mechanism iuid column, steering linkage, excessive 
play, steering stops and turning angle, and lubrication. 

(10) Front end.. — Included should be a check of spring hold-down 
bolts, rebound clips, shackles, shock absoi'bers, lubrication and adjust- 
ment of wheel beaidngs, tie rods, and tires for wear and alinenienl. 

(11) Oevci'dl. — Tnchidcd should Im a.n examinalion of the bidttM'v, 
body and attachments, cuitains, to]), windshields, muiller, and lai! 
pipe. 

(12) Engine. — Check engine by bringing engine up to oi^erating 
temperature imd checking I'esults of tune-up for quietness: idling 
speed; acceleration; leaks in carburetor, fuel pump and lines, cooling 
system, oil lines and seals. 

(13) Road test and record of operation. 

g. Troop, "battery., and regimental second echelon refadrs. — The 
examples below do not indicate all the operations j^erforined but show 
some of the common ones. Circular 1-10, OQ^'fC, covers the oi)eraf ions 
in detail for the entire second echelon. 

(1) Troop or haMery. — {a) Adjustments.— Whael bearings: y)edal 
clearances; steering gear and linkage; fan belts; water jnmip; s])ring 
shackles; lights. 

(h) Replacements. — Carburetor; generator; distributor cap and 
rotor; fuel pump; batteries and cables; manifold; instruments and 
switches ; oil lines and filter ; brake shoes. 

(2) Regiment. — (a) Adjustments. — Steering geometry; voltago 
regulator; carburetor; generator; valve tappets; timii^ig. 

{!)) Replaeements. — Tie rods; distributor points; valve springs; 
carburetor; fuel pump diaphragms. 

88. Maintenance on the march. — a. Maintenance personnel. — 
Where marches of tactical units are involved, each organization will 
have the maintenance personnel allowed by Tables of Organization, 
and possibly some attached third echelon personnel. Maintenance ])er- 
sonnel of batteries, troops, or similar units normally ride at the tail of 
their respective units. 

h. Equipment., spare parts, and spare units. — The repair equipment 
available consists of the tools and equipment allotted by Tabic of Basic 
Allowiinces for each organization. The parts and units carried should 
be suflicient to cover all malfunctions and failures that experience !uis 
shown will probably occur. Where small organizations such as bat- 
teries, troops, or similar organizations operate by themselves, sullicient 
sjDare units should be furnished from the regimental second echelon or 
from the third echelon. 
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c. Repair procedure. — During marches, roadside repairs to disabled 
veliicles are frequently teiupoi-ary in chai-actei-. U]K>n reaching its 
destination, tiie vehicle should be repaired properly. The driver always 
remains witli the vehicle unless ordered by competent authority to 
abandon it. 

d. Towln.g disfJjled vehicles. — Arrangements in any column for tow- 
ing disabled veliiclos will tle])end upon the type of vehicle, road condi- 
tions, typo of march, and other considerations. Towing vehicles should 
be provided with tow bars, tow ropes, or tow chains. 'Wlien repair per- 
sonnel arc working by the side of the road, warning guards, signs, or 
flags must be put out unless the vehicle is completely off the road. At 
night, red lanterns should be utilized. 

e. Abandoning vehicles. — When vehicles on the march become dis- 
abled and for some reason are not towed or are not capable of being 
towed witli vehicles within the organization, they may be abandoned 
either temporarily or permanently. 

(1) When the abandonment is temporary, the driver and possibly 
a mechanic are left with the vehicle. In tlie combat zone, considera- 
tion must be given to the possibility of not recovering the personnel 
and facilities thus detached. Every eliort should be made to remove 
to other vehicles all essential combat equipment prior to abandonment 
of the vehicle. A driver left with a vehicle aAvaiting maintenance or 
salvage personnel should be given explicit orders concerning the 
removal of the load. 

(2) If the abandonment is permanent, the proper steps should be 
taken to comply with orders covering such action. Vehicles should 
bo tagged to shoAV the reason of their unserviceability. When oper- 
ing units abandon vehicles, the supply service concerned must be fur- 
nished accurate reports as sooit as practicable of the location and 
general coitdition of such vehicles. 

Section XVI 

LUBEICATION 

Paragraph 



General , 89 

Methods 90 

Schedules 91 

Lubricants 92 

Application 93 



89. General. — Lubrication is an essential part of preventive main- 
tenance; it determines to a great extent the serviceability of parts 
and assemblies; it influences materially repair and operation costs; 
it is one of the most important factors affecting dependable mobility 
and usefitl veliicle life. 
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90. Methods. — Lubrication operations may be decentralized or 
centralized. In either case, the unit commander assigns definite re- 
sponsibility for these functions. The motor oflicer, assisted by the 
motor sergeant, prepares lubrication schedules, supervises lubrication, 
and makes frequent inspections to assure himself that all vehicles are 
properly lubricated. Good team work must te developed if the 
desired results are to be accomplislied. 

a. Decentralized Lubrication. — This method is particularly appli- 
cable to field service operations, and will give excellent results when 
pci'Sonnol ai'e I'jroporly trained and supervised a,nd lubrication sclied- 
ules are carel'uly followuil. Jics[)uiisil)ility is divided as followM; 

(1) Driver. — The driver performs the prescribed driver's lubri- 
cation functions (par. 73c). 

(2) Mechanics. — The mechanics perform special lubrication to in- 
clude gear cases, steering gear housing, wheel beai'ings, universal 
joints, starting motor, generator, distributor, clutch release bearing, 
water jjump, fan, air cleaner, and changes of crankcase oil. 

(3) Supervisors. — Chiefs of sections or truck masters are charged 
with direct supervision of lubrication by the driver-. Thoy should 
make frequent inspections to insure correct lubricatioii in accordance 
with tlic lubrication scliedule. 

5. Centralized luhi'-ication. — ^Wlien this method is employed, all 
lubricating fujictions are carried on at a central pouit and drivers 
are relieved of all responsibility for lubrication except the replenish- 
ment of crankcase oil. Vehicles should be sent to the central sta- 
tion wlien lubrication is required, accompanied by the driver Avhose 
services should be utilized to expedite the work. Centralized lubri- 
cation is not recommended for field service operations. 

G. Detaclied service. — "Wlien automotive vehicles are detach.cd from 
their organizations foi- such periods of time that tliey will miss tlieir 
scheduled lubrication* service, provision should be made for the per- 
formance of the lubrication functions. Arrangements should bo 
made to send qualified personnel and the necessary supplies and 
equipment with the vehicles, have lubrication performed by other 
units, or provide the necessary supplies and equipment for the driver 
to perfoi-m the operations. 

91. Schedules. — Lubrication schedules are required for each make 
of vehicle. The schedule or chart furnished by a manufacturer f orm,9 
the basis for organizational lubrication procedure. In cases where 
recommended periods are too infrequent to provide the desired hibri- 
cation for military purposes, necessary modifications must be elFectcd. 
In general, the chassis and slow-motion parts should be lubricated 
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every 7 days or 50 hours of vehicle operation, while the crankcaso 
oil shoLild Ixi checlvod fr('f[uontly and chanr^ed aftur not more than 
1.000 inik'ij of oj)eration, or more often during proloii;icd periods of 
cross-country drivinn:, hai-d pulls, or idling. Gear lubricants should 
be checked weekly and chanfred seasonally unless operating mileage 
requires more frei]ueiu clianges. Severe operating conditions may 
require inuiiediatp atienLion, esi)ecially in cases Avhere vehide, rom- 
poiienls luive been submerged in water, chemicals, snow, or mud. 

a. Recordx. — A complete record of lubrication will be kept for 
every vehicle. Responsible personnel will accomplish a check sheet 
at regular intervals to indicate the actual mileage and date at which 
each component i-eceives such attention as prescribed. 

5. I ml motions. — Lubrication instructions for the various com- 
ponents of these vehicle groups, as discussed in detail in preceding 
sections, are consolidated and charted for review in the lubrication 
schedule and chart below. 

c. SufiyJiea. — Lubi-icants and application equipment should con- 
foi'm to the recommendations of responsible manufacturere or the 
supply services couceiTied. Wlien thesei recommendations are in- 
consistent, authorized bulletins and circulars publislied by the supply 
services and ](x;al regulations should govern. During field service, 
it may not be possible to supply a complete assortment of lubricants 
culled for by Llio schcihtlc, to meet (ho recommendations and it will 
then be necessary to make best use of those available, subject to 
inspection by the regimental motor officer in consultation with re- 
sponsible ordnance perst)nnel. 

92. Lubricants. — Correct hibrication requires the use of several 
types of lubricants and the application of each type in accordance 
M'ith tlie. lubrication schedule below. 

a. Symhols. — The SAE identification numbers are used to indicate 
the viscosity (body) of an oil but do not in any sense, reflect quality 
or specific characteristics. Government symbol (Navy contract) 
munbei-s and the SAE viscosity equivalents for engine, transmission, 
and diiTei'ential oils are tabulated h\ the lubj-icating oil viscosity 
chart below. Federal or TJ. S. Army specifications for greases and 
fluid lubricants are incomplete and Navy contracts do not apply. 

(1) Selection. — Some confusion in the selection and use of straight 
mineral oils available under the Nfivy contract have resulted from 
the fact that certain oils may be used for either the transmission or 
the engine. For example. Navy symbol No. 3100 is classified as 
SAE 90 when required for a transmission, and SAE 50 when re- 
quired for the engine. Actually there is no difference in these oils. 
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LUHUICATKJN CHART 



ENGINE CnANKC*SC 
[ijF.llit cap 




fiLAR SPRING QOUT ANO SMACki.£ 
(S) 3 Pftuwf* (iir.ngip.r ip'ing 



ST MBOLS 


PERIODS 


LUBRICANTS 


A- 500MH«i 
□ - lOOOM.U* 
O- ZOOOM.it, 
O- /6000 Mil.t 


( - Engin* oil 

C ■ Cl^oiiit qitot* 

r - wolar pump grioii 

a - Gaor eil 

V - Votalini or patfatatum 
w - wri(«l Baorlng giaai* 



285004°— 41 8 
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LUBRICATION SCHEDULE 



Pari and a/i/ilicnlion 



600 MIIyKS 

Clutch flirowout bearing oil 
cup. 

Shock iiliKorber Mrui jiruKSure 

fittings (8). 
Water purnp grcisc cup (one 

turn). 

1,000 MII>ES 

-I 

^ Clutch shaft pressure fittings 
(2). 

Differeiitial housiuK phjgs (2)_. 



Distributor shaft oil cup 

Drag link and tic rod pressure 

fittings (4). 
Engine crankcase 



Engine crankcase flushing oil- 



Engine front trunnion pressure 
fitting. 



Ajnount 



7 drops 

As reqiiired 
As required. 

As required 
As required- 



3 drops 

As required. 



6 quarts 

4 quarts 



Lvlricant 



Engine oil 

Chassis lubricant 

Water pump grease- 
Chassis lubricant 

Gear oil 



Engine oil 

Chassis lubricant. 



Engine oil. 
Engine oil. 



As required. Chassis lubricant. 



Bclow 
32° F 



SAE 20. 
Soft 



53" F 
75° F 



SAE 30- 
Medium 



Above 
75° F 



SAE 40. 



Soft 

SAE 90. 



SAE 20. 
Soft 



SAE 20. 
SAE 10. 

Soft 



Medium. 
SAE 140- 



SAE 30.. 
Medium - 



SAE 30. 
SAE 20- 



SAE 40. 



Medium. 



Remarks 



Oil line extends through chilcli 
housing. 

Apply until fresh clean gre.ase ex- 
trudes from bushing. 

Never use chassis or fiber tyj)o 
grease. 



Appl3' until fresh clean grease ex- 
trudes from bushing. 

Check and maintain proper level. 
Drain, flush, refill after first 
1,000 miles. 

Do not over lubricate. 

Apply until fresh clean grease ex- 
trudes from bushing. 

Check gage daily. Alaintain projicr 
level. Drain thoroiighly wliilc 
hot. Add flushing oil, idle engine 
5 minutes, redrain. Do not use 
kerosene or solvent. 

Applj' until fresh clean grease ex- 
trudes from bushing. 



to 
o 



Fan Imb bearing plug 

Generator oil cups (2) 

Linkage; bumper roller; pintle. . 
Pedal shaft pressure fittings (3) . 

Propeller shaft brake anchor 
pin pressure fittings (2). 

Propeller shaft slip joint pres- 
.sure fittings (3). 

Spring shackle and bolt pres- 
sure fittings (12). 

Steering knuckle lower bearing 
and Rzeppa universal joint 
trunnion socket channels (2). 

J Steering knuckle upper bearing 
pressure fittings (2). 
Transfer case housing plug 



Transmis.sion housing plug. 



Fill 

3 drops ■. 

As required 
As required 

As required. 

As required- 

As required. 

.A.S required. 

.4s required. 
As required. 

As required- 



Engine oil 

Engine oil 

Engine oil 

Chassis lubricant. 

Chassis lubricant. 

Gear oil 

Chassis lubricant. 

Gear oil 



Chassis lubricant. 
Gear oil 



Gear oil. 



SAE 20-- 


SAE 30 


Soft 




Medium 


Soft 


Medium 


S.A.E 


140. 


SAE 140 


Soft 




Medium 


SAE 


140- 


SAE 250 


Soft 




Mediiim 


SAE 


140. 


SAE 250 


SAE 90.. 


SAE 140 



Pienjove slotted head screw. 
Do not over lubricate. 
, Avoid waste. 

Apply until fresh clean grease ex- 
trudes from bushing. 

Apply until fresh clean grease ex- 
trudes from bushing. 

Avoid excessive lubrication. 

-Applj' vuitil fresh clean grease ex- 
trudes from bushing. 

Remove relief plug before filling and 
to check level. Insert fitting in 
axle driving fiange. Do not use 
chassis lubricant. 



Check and maintain proper level. 

Drain, flush, refill after first 

1,000 miles. 
Check and )uaintain proper level. 

Drain, flush, refill after first 

1.000 miles. 



M 
«) 
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LUBRICATION SCHEDULE -Continued. 



Pari ami application 



2,000 MILES 

Air cleaner reservoir 

Brake fluid reservoir plug 

Engine crankcase oil filter 

Propeller shaft universal joint 

pressure fittings (6). 
Shock absorber reservoir plug 

(4). 

Spring leaves (spray) 

Starting motor oiler 

Steering gear housing plug 

6,000 MILES OR SEASONALLY 

Cooling system 



Amount 



As required. 
As required. 
As reqviired. 
As required. 
.'\s required. 
.As required. 

2 drops 

As required. 



19 quarts- 



Lvhricant 



Engine oil. 



Below 



32° F 
76° F 


Above 
75° F 


Rriuarktt 


SAE 30. 


SAE 40. 


Drain, 
daily 


clejin, and 
and niainl.'iin 


refill. Check 
l)io]ier level. 



Lockheed #21 Hydmulic lirakc flviid with level J^-inch 

below top of tank. 
Replace 



Gear oil 

Houdaille #1400 fluid 

Penetrating oil 

Engine oil 

Gear oil 




SAE 20_- 
SAE 140.- 



SAE 30 

SAE 140/250. 



Replace filter cariridRc iis required 
to maintain rle.'in nil. 

Do not use chassis lubricant. Ap- 
ply until overfliiw ;U relief valve. 

Maintain ri'.'..crvi)ir level. ICecp 
out foreign ninUer. 

Optional; not reconnncnded by 
manufacturer. 

Do not overhibric.'ite. Keep oil 
ofl" commutator. 

Use steering jiear lubricint if avail- 
able. Fill ho\ising. 



Clean water or anlifn-c/e solution. 
Drain, flush, and refill. Check 
daily. 



1^ 

CD 
I 

O 



Distributor breaker arm felt 

wick oiler 

Distributor cam 

Front axle differential housing 

filler plug. 

Rear axle differential housing 
fiEer plug. 

Speedometer cable and gear 

housing. 

Starter Bendix drive 

Transfer case housing filler plug- 



Transmission housing filler plug. 



Vacuum power unit cylinder 

cap plug. 
Wheel bearings 



1 drop. 

Wipe-- 
9 pints 



3 quarts- 



As required. 

As required. 
3 quarts 



5 quarts 



2 ounces- 



-As required. 



Engine oil- 



SAE 20- 



Vaseline or petrolatum. 
Gear oil 



Gear oil. 



Graphite.*- 



Engine oil. 
Gear oil 



Gear oil. 



SAE 90- 



SAE 90.. 



SAE 10. . 
SAE 140. 



SAE 90. 



SAE 140. 



SAE 140. 



Bendix vacuum cylinder oil 

Grease Medium- 



Hard. 



SAE 20.. 
SAE 250- 



SAE 140 



Do not overlubricntc. 

Do not overhibrio.ite. 

Drain, flush, and refill. Seasonal 

changes to be made regardless of 

mileage. 

Drain, flush, .ind refill, Season.il 
changes to be made n'gardlcss of 
mileage. 

To be done only by ordn.'ince repair 

shop. r 
Remove, clean, and dii) in oil. 
Drain, flush, and refill. Se.ason.al 

changes to be m;ule n-gardlcss of 

mileage. 

Drain, flush, and refill. Seasonal 
changes to be made regardless of 
mileage. 

Be sure to rei>l.'ice cij) after hibri- 
cating evcr\ 6,000 (o 10,000 miles. 

Disassemble, clean, and repack 
6,000 to 10,000 nn'le.s. Do not 
lubricate ihrnnKh whivl cap fit- 
ting. Use wheel be.'iring grease. 
Do not ovcrlubrio.'ito. 



Note.— Clean around Dller plugs and '.vipe ofl fillings hpfurp ai)pl.viug lubricaDt. I-iil ricate clias.-i."; part.-: afli-r washing vehicle or after prolon^t-J ii.!,r,i um'I ini; l! r.iugli wal«r 
En '/or snow. 



o 

Or 



Jf(()ii.ircmcnt 



]''/iigine oil: 

SAE 10 (10 W)- 
SAE 20 (20 W)_ 



SAE 80- 
SAE 40- 



Gear oil: SAE 90 _ 



Gear oil, extreme jiressiire: 

SAE 90 (EP) 

SAE 140 (EP) 

SAE 250 (EP) 

Chassis lubricant: 

Winter grade (soft) 

Summer grade (medium). 



Water pump grease 

Wheel bearing grease: 

Winter grade (medium). 

Summer grade (hard) — 



Conlrod or dcsignniion 



Suhslil iilc sjx rifiriition 



Animal Navj* contract: 



Symbol 3050. 
Symbol U)G5 ' 
Symbol 30C)5_ 
Symbol lOSO ' 
Symbol 3080. 





VV -0-496, SAE 20 


_ 


VV -0 -496, SAE 30 




5 


VV-0 496, SAE 40 





Annual Navj- contract: 

Symbol 1 100 (medium). 
Symbol 3100 



It. p. S. class 14: ' Supplied by 
I contractors. 

\T. P. S. class 14:' Supplied by 
j contractors. 

T. P. S, class 14 1 



T. P. S. class 14 '_ 



^SAE 90/140/250 S]iecifications 
for transmission, differential, 
tran.sfer ca.se, steering gear 
housings, and universal joints. 



'VV-I^761, Class B 
_VV-L-761, Class C^ 



[Chassis grease (grade 1 or soft).. 
Chassis grease (grade 2 or me- 
[ dium). 

Water pump grease (calcium) 

Wheel bearing grease (grade 2 or 

medium). 
Wheel bearing grease (grade 3 or 

hard) . 



Emirgcnry coiidiliinK 



CD 
I 

O 



Specify for emergency n-(iuire- 
ments branded, "premium" or 
"regular" first quality autimio- 
tive engine oils priiduiH'il by 
rejMifable and e.x])erienc('d ciun- 
jianies. 

Specify in addition to SAIC di-slp- 
nations, branded, higlicHi qiml- 
ity, noncompounded anlomo- 
tive gear lubricants jiroduced 
by reputable and expcrienci'd 
comjjanies. 



Petrolatum or vaseline- 
Penetrating oil 

Hydraulic brake fluid.. 



Shock absorber fluid. 

Solvent 

Vacuum cylinder oil- 



Fed. Stock Catalog 14-P-95 

Fed. Stock Catalog 14-0-3217- 
QMC ES 377 



T. P. S. class 14, 51 K 



U. S. Army No. 2-67 

Oil, penetrating, noncorrosive_ . 
"Lockheed" No. 21 hydraulic 
brake fluid. 

"Houdaille" No. 1400 fluid 

P-S-661A 

Bendix vacuum cylinder oil 



' Treasury Department, Procurement Division, General Schedule of Supplies, Class 14, quarterly grease contract. 
' Will be used by Treasury Department, for contracts beginning Oct. 1, 1940. 
' For delivery in the District of Columbia, nearby Virginia and Maryland, only. 

< For lemperatures from +10' F. to —15° F.; below -15° F. add 55 percent transformer oil (Navy symbol 9045) to engine oil SAE 10 W (Navy symbol 2110). 
* These oDs recommended by reason of higher viscosity indices. 
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Navy symbol 



and 



and 



and 



and 



and 



and 



and 



2075 Refrigeration oil 

2110 Forced feed oils... 
2135 Automotive and 

general oils. 
2190 Automotive 

general oils. 
2250 Automotive 

general oils. 
3050 Automotive 

general oils. 
3065 Automotive 

general oils. 
3080 Automotive 

general oils. 
3100 Automotive 

general oils. 
3120 Automotive 
general oils. 

10G5 Class A oils 

1080 Class A oils 

1100 Aviation oils 

1120 Aviation oils 

1150 Aviation oils 

'lOfio Compounded oil 

50(15 Mineral nuirine en- 
gine and cylinder oils. 
5150 Mineral marine en- 
gine and cylinder oils. 
5190 Mineral nuirine en- 
gine and cylinder oils. 
0135 Compounded steam 

cylinder oils. 
7105 Compounded steam 

cylinder oils. 
8190 Compounded air 

cylinder oils. 
9045 Transformer oil 



Sayholt universal vis- 
cosity (seconds) 



At 130° 
F. 



70-90 

90-120 
120-145 

185-205 

245-280 



180-200 
50-65 



At 210° 
F. 



45-55 

60-70 

76-90 

90-105 

115-125 

62-68 
76-84 
93-103 
115-125 
140-160 
65-75 
05-75 

13.5-165 

180-220 

120-150 

95-110 



SAE No. 



En- 
gine 



Gear oils ' 



low 

20 
30 
40 

20 W 

30 

40 

50 

60 

30 

40 
50 
CO 
70 

{') 
(*) 
(.*) 
W 
« 



80. 

90 (low). 

90 (high). 

110 (low). 

80 (medium). 
80 (high). 
90 (medium). 
140 (low). 
140 (medium) 



1 For temperatures between minus 10° P. and plus 10° F. 

» These oils recoimnended by reason of higber viscosity indices. 

' Except when eilreme pressure (EP) or hypold lubricants are recommended. 

'Not used. 

RA FSD 715A 
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(2) Claissificati-on.— The SAE numbers used to classify transmis- 
sion oils are derived fr-om viscosity measurements in Siiybolt furol 
seconds taken at 100° F., whereas the SAE luunbers used to cliissiJy 
enirine oils are derived from viscosity measurements in Saybolt 
universal seconds taken at 130° F. and 210° F. For approximate 
conversion, Saybolt furol viscosity values when multiplied by ten 
jrivc the Saybolt universnl equivalents. 

/>. Ti/i>i's. — (1) Jyiihi'icuthuj olls.—\ju\}vhaim<^ oils are scleclcd 
fi'om the mineral oils specified in the A'avy Department conlract. 
They are characterized by x^bysical properties such as viscosity, 
flash point, and pour point and should be used in accordance willi 
recommendations as appi-oved or amended by military aufhocily. 
In these vehicles, ]ubricatin<>; oi> engine oils of the projjer viscosity 
are employed to lubj-icate engine bearings, the electric starler, gen- 
erator, distz-ibutor, fan bearings, and slow-moving surfnccs such 
as brake pedal pivots, linkages, hinges, etc. 

(2) Chassis lubricant. — A grease of light consistency which has a 
tendency to spread rapidly over bearing surfaces, cling to thein foi- 
a long period, and resist the action of and seal against water and 
dirt, is required in high-pressure greasing equipment to lubricate 
slow-moving elements of the chassis equipped with pressure fittings. 
Several basic types of greases are commercially available for chassis 
lubrication of components such as spring shackles, kingpin upper 
bearings, pedal shafts, the tie rod and drag link, etc., but excluding 
wheel bearings, the water pnmp, and nnivei'sal joints except inidcr 
certain conditions. These types incorporate a calcium, aluminum, 
or soda soap base and generally i-ange in consistency from a semi- 
fluid to a inedium grade or an unworked penetraiion (A. S. T. ^f.) 
of about 300. 

{a) Cal-citim, soap grease. — This grease has been in use I'oi- (he 
longest period. It is yellow in color, smooth in texture, and contains 
a low viscosity mineral oil. It is insoluble i?i \va(er but lias a very low 
melting point and will leak out readily at modei'ate temperatures. 

{h) Aluminum soaj) grease. — This grease is light amber in coUu' 
and quite adhesive. While it is not soluble in water, the latter has 
the effect of destroying the lnbricant'3 adhesive proj^erties. 

(c) Soda soap grease. — Tins grease has the highest melting i)0!nt 
of the several types mentioned and will not separate at temperatures 
in excess of 250° F. It has been found that a soda soap -grease 
having a low ^oda soap content under 8 pei'cent in combination witli 
a very high viscosity cylinder oil stock is usually water resistant to 
road wash or submersion. The lubi'icating and load-carrying prop- 
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ertles of such pri-eascs arc governed by the quality and viscosity of 
tlic mineral oil used ii.s a base sloclc and not liy tlic, gi'eiiso conwiHlencv 
which is proportional to the soaj) content. Specifications for gi'ade.s 
are indicated by numbers to facilitate selection based on the desired 
ease and manner of apjilication, in consideration of the temj)eratures 
and equipment involved. 

Notk. — Vor K'l'Mcriil .suiiiiiicr condidiiiiH, \isc ii Ki'iidn No. 2 (incdhiin) micli iih 
Marfal; 2 oi' oqiiivnlLMii. li'oi- geiiuriil wlnlur (jondltions wliere the lubricatiou 
is performed in an enclosed or heated building and where the prevailing out- 
door temperatures are below 32° F., use a grade No. 1 (soft) such iis Marfak 
1 or equivalent. For very low atmosphei'ic temi)eratures where lubrication 
is iKjrformed outside at temperatures generally below 32° F., use a grade No. 
(seiniliuid) such as Mnrfak or equivalent. (Refer to current contract 
schedules.) 

(3) Water jnnnp grease. — This grease is developed specifically for 
water pump^ which employ gland packing. Such a grease should 
be high in calcium soap content to obtain the required consistency 
and melting point for adherence of the lubricant to the shaft when 
in contact with hot water. 

(4) Wh^el hearing grease. — This grease, fibrous in nature, has a 
high melting point and a very strong tendency to cling to bearing 
surfaces which makes it particularly suitable for the lubrication of 
parts and assemblies where centrifugal force tends to throw out the 
lubricant, but it is usually soluble in water. In all atmospheric tem- 
peratures down to approximately plus 10° F., use a grade No. 3 
(hard) such as Marfak 3 or equivalent for roller bearings and in lower 
temperatures, use a grade Xo. 2. 

(5) Gear oils. — These lubricants are heavy bodied pure mineral oils 
that are used for the lubrication of axle differentials, the steering gear, 
transmission and transfer case, and universal joints. Current SAE 
practice discontinues the use of references to SAE 110 and 160 gear 
oils in favor of SAE 140. Generally, the SAE 140 and SAE 90 grades 
of quality lubricants will serve for most equipment under ordinary 
summer and winter operations respectively. The SAE 140 is given 
a viscosity range in Saybolt universal seconds of 120 to 200 at 210° F. 
and must have such a consistency so as not to channel in service at plus 
35° F. Extremes in temperattire or service conditions may necessi- 
tate the use of SAE 80 (below minus 20° F.) or SAE 250 (high limit). 
Straight mineral oils rather than hypoid lubricants are recommended 
by reason of their stability and wide source of supply. Characteristics 
to be considered include such factors as sufficient viscosity to prevent 
wear, resistance to channeling at low temperatures, physical stability, 
facilitation of gear shifting during cold weather, and freedom from 
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;;ear cliishin<^ cliirinr; wai'm weathf-r. Another factor, while not 
iM'lii 1,0(1 lo liilii'ical ion |)i'()|M'r, rr('([ii(!iil.ly ciiiihch inoililical ionK of Hpcdi- 
fications as coiicuniH leakaj^c and its elirniiuition. 

(6) Fluid gear lubricant. — Under certain conditions, a substitute 
for <(ear oil may l)e jjroi'oi'red in, tlie form of a fluiil gear Jubrlcant of 
tlie Marfalc grease type for use in tlie drive shaft and front axle univer- 
sal joinis- to counteract the. eflects ol' watei' a.nd limit loss of luhricnnt 
due to leakage through worn seals or loosened housings. 

(7) Miscellaneous fluids. — {a) Penetrating oil. — This oil is used 
pi'incipally to get into places that have become very dry or rusty, such 
as brake linkage, nuts or bolts that cannot be loosened or tightened 
with a reasonable amount of effort, and to free or clean other 
mechanisms. It will not corrode any metal in machine construction. 

(b) Petrolatum. — This compound is used for the disti-ibiitor cani 
and to coat battery terminals and connections to reduce corrosion. 

(c) Gleaning solvent. — This solvent is a compounded fluid used for 
washing engines, parts, and assemblies. It is not highly inflammable 
but should be employed with caution when used around hot engines. 

{d) Alcohol. — Hydraulic brake parts should be cleaned with de- 
natured alcohol. Gasoline, kerosene, cleaning solvents, and oils must 
not be used. 

c. Weather factor. — In general, a lighter or lower viscosity lubricant 
is used in cold weather-. Viscosity may be described incidentally as 
that quality of oil which increases or decreases imder heat or the lack of 
it respectively. Likebutter in the summer heat, it thins out whereas the 
same substance in the cold thickens and becomes hard, and the hai\dling 
in lubrication equipment is affected accordingly. 

93. Application. — Lubiicants are applied to vehicles by employ- 
ing the equipment provided by Tables of Basic AUoAvances. 

a: Lubricating oils. — Oil should be poured into the eiiginc crank- 
case through the filler pipe. Extreme care should be taken to pre- 
vent dirt and other foreign materials from entering the cranlccase. 
Oil measures and funnels should be scrupulously clean. Oil is ap- 
plied to other required surfaces by using an oil or squirt can. 

b. Gear lubricants. — Gear lubricants should be introduced into gear 
cases through filler pipes. If a gear lubricant bucket with pump is 
available, it should be used to expedite the work. Care should be 
taken to prevent overfilling and the level should be checked after the 
mechanism has been warmed in operation. 

c. Chassis lubricants. — Chassis lubricants should be applied by 
using a high pressure hand gun or a power operated grease gun. 
Lubrication fittings should be cleaned before the grease is applied. 
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Grease sliould be forced tlirough (lie beuriiig until clean grease is vis- 
ible on both ends of the bearing. 

d. Water fumq> grea,se. — Water jjiunp grease, wlien required, should 
be a])plied by using the grease cu]). 

e. Fiber greasen. — To lubricate wheel bearings, the wheels should 
be dismounted, old grease removed, and bearings cleaned, dried, and 
inspecled. The beiirings should then be dipped or coated with engine 
lubricating oil (in order to cause the grease to adhere to the balls or 
rollers) and repacked with the grease. Care should be taken that 
the correct amount of lubricant is used and that the wheel bearings 
are properly adjusted. Close adherence to approved recommenda- 
tions is essential. 

/. Miscellaneous Inhricants and -fluids. — (1) S'pring luhricant. — If 
the spring is provided with a spring cover, the lubricant should be 
forced into the cover. If no cover is provided, tlie spring should, 
when necessary, be removed, disassembled, cleaned, and thoroughly 
lubricated. Partial lubrication may be achieved by jacking up the 
vehicle, separating the spring leaves, and applying lubricant between 
the leaves with a puUy knife, or by s^^raying. 

(2) PenetTat'ing oil. — If supplied in small quantities, the penetrat- 
ing oil will usually be furnished in a can, similar to a squirt can, 
ready for use. If furnished in quart or lai-ger containers, the oil 
should be removed from its container as required and applied with a 
squirt can. 

(3) Petrolatwn or vaseline. — Petrolatum or vaseline should be ap- 
plied with a brush or in small quantities by hand. 

(4) Cleaning solvent. — Cleaning solvent should be used with a 
stiff bristle brush or applied by an air operated cleaning gun. Metal 
brushes shoidd never be used when cleaning an engine and the solvent 
shouUl not be introduced into the interiors of the accessories, conduit, 
or oil lines. 

g. Oomnnon mistakes. — Inexperienced men often make the following 
mistakes when lubricating vehicles: 

(!) Ignoring lubricating charts and instructions. 

(2) Substituting inferior or improi)er lubricants. 

(3) Neglecting fittings or special lubrication requirements by reason 
of lacking propei- lubricant for same instead of i-eporting circum- 
stances promptly and securing necessary supplies. 

(4) Clianging the engine oil when the oil is cold. The oil should 
be changed immediately after a run of not le&s than 10 miles so 
tluat the solid contaminates (dirt, carbon, and metal particles) will 
be in suspen.sion and drain out with the old oil. 
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(5) Main till II iiif^ the level of the "engijio oil too high, Tesnlting in 
excessive oil pumping, plug fouling, and valve titicking. 

(G)- Diluting lubi'icating oil with kerosene except in an emergency 
when recornmejided oils are not available. "\Vlien low prcva/iling 
temperatures warrant, lubricating oil diludon should be ell'ected 
with electi'ic traiisfoi-mcr oil. Symbol 9045, which has a viscosity 
of 50 (o ()5 seconds at 1150° F. Since the viscosity of Iceroseiie is 
about one half as much, approximately double the quantity of Icero- 
sene ordinarily suggested will be required wlien the transfoi-nu-r 
oil is used but since the latter actually is a lubricant in eil'ect., and 
kerosene has a mild abrasive action, the reason for the substitution 
is obvious. Foi' instance, where the prevailing temperature is lower 
than 15° below zero, a mixtui'e of 55 percent of the oil I'econnnended 
by the manufactui-er and 45 percent of Symbol 9045 will facililalc 
starting without afl'ecting adversely the viscosity, lubi'icating film, 
or quality of the oil. 

(7) Applying too much pressure on the water pump lubi'icaiit 
fitting, which foi'ces aAvay the packing and pei'mits the escape r)f the 
lubricant into the cooling system. 

(8) Maintaining the lubricant level too high in the transmission, 
transfer case, and differentials, which causas too much heat to be 
generated and permits the lubricant to escape to parts whei-e it is 
undesirable. Grease retaining washers in the transmission and dif- 
ferential should be replaced as soon as they become unserviceable. 

(9) Applying too much pressure to universal joints, wliicli destroys 
the effectiveness of the gi'ease retainers. , 

(10) Over lubricating rear wheel bearings, which forces greasei 
past the retainer into the brake drum. 

(11) Applying grease to a bearing whose parts are wet with kero- 
sene or any other solvent. Such pi-actice invites trouble. Bearing 
irmst be bone dry before grease is applied. 

(12) Mixing extreme pressure greases made by one manufacturer 
with those made by another. 



94. General. — a. Purpose. — Inspection has as its purpose the de- 
tection of deficiencies of mechanical condition, quality of maintenance 
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INSPl'XTIOX 

War dkpaktuent 

Q.MC Ki.rin So. 260 TECHNICAL INSPECTION REPOIIT OP MOTOH VEHICLES 

Teutative 

This form indicates the scope of complete technical inspection of all motor 
vehicles for all echelons. It does not prescribe a required routine or jiro- 
cedurc. Items will bo checked to the extent of abilitj' of personnel and 
adequacy of equipment available. 

Date 

Vohlcli' Niinioni'laliin! . - . ■ 

U. S. A. Registration No Mileage 

Organinat iun Station 

Su|)))ly Arm or Service Maintaining Veliiclo.. 

Chuck- y/ , is satisfactory, X adjustment made, X X repair or replacement 
needed. 



EXTERNAL INSPECTION 

1. Bumpers 

2. Boards, running. 

3. Body 

■!. Bow.-^ 

•'i. Camber** 

(i. Carrier, tire 

7. Caster** 

S, Curtains 

9. Doors 

10. Fenders . 

11. Gate, tail 

12. Glass 

13. Cluards, headlight 

1- 1. Ciuard, radiator. 

la. Hood 

](). Hooks, tow 

17. Lights 

18. Paint 

19. Pintles. 

20. Radiator 

21. 'I'ircs 

22. To)) 

23. 'I'oe-in 

2- 1. 

25. 

HOOD OP (engine stopped) 

2fi. Anti-freeze 

27. Assend)ly, break- 

er pi 

28. Baffles, inter- 

cyl.* 

20. Battery 

30. Belt, fan 

31. Cleaner, air 

32. Compressor, air.. 

33. Engine, oil 

3- 1. l''au, cooling 

35. Filter, fuel 

30. filter, oil (ex- 
ternal) 

37. Filter, oil (in 

eng.)* 

• Ordnance vehicles. 



38. Fluid brake 

39. Governor, seaL_.^ 
■10. Housing, steer. 

gear _ 

41. Pump, water 

42. .Shroud, engine*. _ 

43. Spark plugs 

44. Strainer, fuel 

pump 

45. Strainer, scav- 

enge oil* 

46. System, fire ex- 

ting _ 

47. 

48. ■ 



UOIST VEHICLE (IF PRAC- 
TICABLE) 

(Except full track & rear 
end of half-track vehicles) 

49. Axle, front 

50. Axle, frt. drive, 

lubr'n. . . . 

51. Axle, rear 

52. Axle, rear, lubr'n 

53. Body, bolts 

54. ICngine, side pans 

55. Frame, distortion 

56. Frame, rivets 

57. Joints, universal. 

58. Lines, brake 

(hydr.-air) 

59. Linkage, brake 

(mech) 

60. Linkage, steer- 

I ing 

61. Shafts, propeller. 

62. Spring, front as- 

sembly 

63. Spring, rear as- 

sembly 

G4. Shock absorbers, 

fill 

" Normally 3d aud 4th echelons. 



65. Tank, air 

66. Trf. case - sub - 

trans 

67. Trf. case-sub-tr., 

lubr'n 

68. Transmi.ssion 

69. Transmission, 

lubr'n 

70. Wheels, front, 

adjustment 
and trueness-. 

71. Wheels, front, 

lubr'n 

72. Wheels, rear 

73. 

74. 

75. 



internal insp. (staht 
engine) 

76. Ammeter 

77. Accelerator 

78. Choke. 

70. Cul-out 

80. Ivxtinguisher, fire 

81. l''iUer, trans, oil* 

82. Gauge, air 

83. Gauge, fuel 

84. Ga\ige, oil 

85. Generator 

86. Horn 

87. Indicator, heat.. 

88. Insulation, hull* 

89. Lights 

90. Pad, protecting* 

91. Protector, peep 

liole* 

92. Pump, priming* 

93. Seats, troop 

94. Starting motor. 

95. Switch, battery*. 

96. Switch, ignition. 

97. Switch, mesh. 

starter* 
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SCHEDULE 

08. H u- i t c li , sol. 

starter* 

90. Switch, starter. 

100. 'riiclionicter* 

101. 'I'ools 

102. Tlirottle 

103. Upholstery 

104. Wiper, wind- 

sliield 

10r>. VlMi'ttiliii|(ir......„ 

.11)11. VoltiHuter* 

107. - 

105. 



uooj) UP (icNaiNio nvN- 
ning) 



109. Engine noise 

110. lingine, sinootli- 

ness 

111. Engine mount- 

ing _ 

112. Gaskets (all)-_-_ 

113. Leaks, fuel 

114. Leaks, oil 

1 15. Lcalcs, water 

IIG. Valves, noise 

117. Wiring, ignition 

118. Wiring, other..." 

119. ~ 

120. - 

121. " 



■ROAD TEST VEHICLE 



122. Body, noise 

123. Brakes, hand..." 
121. Brakes, service._ 
125. Brakes, steer- 
ing* 



120. CI II tell • 

127. 1^ r i V c units, 

noise 

128. Kiiginc, noise 

129. It^ngine, smooth- 

ness 

130. Engine, power. 

131. Gear shift 

132. Governor 

L'ili. Shock 

134. Spee(l(.)inotcr 

135. Sioeving niech.- 

I3(i. 

137. 

13S. 

139. 

140. 

COMBAT VEHICLES* 

STJSrENSION (FOB FULL 
TBACK AND REAR END OF 
HALP-TUACK VEHICLES) 

141. Arm, bogie 

142. Bearing, bogie 

arm 

143. Final drive, 

lubr'n j_ 

144. Leaks, final 

drive 

145. Leaks, wheel 

bearing 

146. Springs, s\ispen- 

sion 

147. Sprocket 

148. Tires, bogie 

149. Track, adjust- 

ment 

150. Track, metal 

conipon'ts 



151. Track, ruljlwr 

(joiniion't.-- 

152. Tube, a.\!(; 

153. Wear, liogie Unk_ 

154. WVar, Ijogic liuk 

|jin 

155. Wear, gudgeon 
15G. Wear, gudgeon 

guide? . 

157, Wonr, Mimiclvet " 
15S. \Vlie(4, l.ogi,:..." 
159. Wheel, idler " 



ItiO. Insulation 

101. Locks, top cloor._ 

Ui2. Lock, tuiret 

103. jMecli. travers- 
ing _ 

1G4. Protective, peep 

liole 

165. Rollers, turret 
supporting 



AMMUNITION HACKS 

16G. Condition 

1G7. Packing, leath- 
er 



GUN l\t0UNTS (TO I!B 
LISTED) 



168. 



169. 
170. 
171. 
172. 
173. 
174. 
175. 



UBI'AIKS KKQUlllED (EXPLANATION) 



REMARKS AND RECOMMENDATIONS I 



Inspector. 
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o]Dei"ition, appearance, servicing, vehicle operation, and the recom- 
Jiieiiclation of corrective measures to prevent recurrence of sucli 
di^ficioncies. 

I>. '"Scope. — While the appearance of the vehicle as a whole is of 
some concern, tlie iiniportajit inspection is that which covers the 
uoniial adjustments and mechanical condition of operating units 
and iiivcstigalcs th(* hiln-iciil ion ro(|ui fcnicnts of (hp, vcliicki willi a 
view to maintaining the standards of reliability and perfoi'mance 
originally built into the vehicle. Such inspections are classified as 
command, maintenance, and technical. 

(1) Negligence. — Visual detection of negligence is possible resvilt- 
iiig in accumulation of grease, oil, and dirt in the vehicle, rusty un- 
jniinted surfaces, and loose equipment representing elementary faults 
wliicli may lead to trouble. 

(2) Faulty jnxiGtice^. — Such practices, common to both operation 
and maintenance, include speeding, riding the clutch, habitually 
clashing gears, ]-efilling grease guns indiscriminately with any lubri- 
caiil at hand, and overlooking vital points during inspection routines. 
J( is also iniipropcr to alter or modify any vehicle or part thereof with- 
out authority. Special devices may not be added to a vehicle excejit 
in cases where experimental ion is authorized, and no component or 
equipment maj' be removed or omitted unless specifically ordered. 

(3) Oorrect'me /luia.n/ivx. — Suggestions toward changes in design 
pi-oinptecl by chronic failure or malfunctions, equipment changes, 
inspection and maintenance methods, safety, eificieiicy, economy, and 
comfort should be forwarded to the ordnance officer. 

95. Command. — It is the dutv of all commanders to make regular 
and frequent inspections of their motor vehicles and of the operation 
aiul maintenace activities of their commands. 

96. Maintenance. — These inspections are a preventive main- 
tejiance function, the responsibility of operating organization com- 
manders, and a part of scheduled maintenance operations. 

CK Daily and weekly. — Such inspections are made normally by the 
chief of section under supervision of unit officers and consist in check- 
ing and supervising the maintenance work of the vehicle operator. 
The serviceability and completeness of tools and other equipment 
should be checked thoroughly. A guide for his weekly inspection 
should be drawn up and issued to fit the particular vehicles assigned. 
(Sec inspection schedule below.) 

l>. Monthly [IflOO-viile). — The monthly maintenance insj-jcction is 
n check on the maintenance of the unit's vehicles. Normally it is 
made by the motor officer of the unit concerned but may be made by 
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the regimental, biittalion, or similai- unit nnotor officer. Tlie motoi- 
officer spot. checks such items as he believes necessary, including those 
that are inaccessible or frequently neglected. He should make a short 
road test of the vehicle. 

97. Technical. — a. I'u-rpose. — Technical ins]:iections are a follow- 
np and cln'clc on maintenance functions and determine whetlun- tl\e 
vehicle shoiikl be continued in service or withdrawji from operation 
for overhaul. 

h. Peiiod. — Except as otherwise specified in service manuals or 
handbooks pertaining to special purpose and combat vehicles, all 
vehicles will be given this inspection by personnel of third or fourth 
echelon maintenance units once every 6 months, or aftei- 6,000 miles 
of operation whenever a vehicle is run more than 6,000 miles in a 
single 6 months' period. Commissioned officers supervising technical 
inspections of motor vehicles will enter under "Remarks" on W. D., 
Q. M. C. Form No. 260, all repairs found due to vehicle abuses and 
will report such abuses to the regimental commander. If repairs 
are considered not duo to vehicle abuse, this fact will be stated. 

SiiCTroN XVIII 



GENERAL CARE; PRESERVATION; RECORDS 

Paragraph 

Cleaning 

PaiutinK . iw 

Storage HOC 

Ordnance Motor Book ' 101 

Transfer of vehicles 102 

98. Cleaning. — a. General. — Grit, dirt, and mud are the sources 
of greatest wear to a vehicle. If deposits of dirt and grit are allowed 
to accumulate, particles will soon find their way into bearing sur- 
faces, causing unnecessary wear and eventually serious difficulty. 
Before removing engine parts or any other units, making repairs 
and replacements, or inspecting where working joints or bearing 
surfaces are to be exposed, carefully remove all dirt and grit that 
might find their way to the exposed surfaces. Use clean tools and 
exercise care to eliminate the possibilities of brushing dirt or grit 
accidentally into the openings. To cut oil-soaked dirt and grit, 
hardened grit, or road oil, use dry-cleaning solvent ajiplied with 
waste, rags, or a brash. 

6. Water. — The vehicle is so designed that the possibility of inter- 
fering with its proper operation by the careless application of clean- 
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ing water is very small. However, care should be taken to keep 
water fi-om the engine as it might interfere witli pi'oper ignition and 
carburetion. Water should not be permitted to stand on exposed 
metal parts as it will cause rust. Such exposed parts shall be painted 
as soon as conditiojis pei-mit. Enst maj' be softened by using dry- 
cleaning solvent or penetrating oil and scraping with a |)iece of wood. 
Oilholes which have become clogged should be opened with a piece 
of wire; wood should never be used for this purpose, as splinters 
are likely to break off and permanently clog the passages. 

c. Reference. — For further instructions in cleaning and description 
and use of cleaning and preserving materials, see * TM 9-850. 

d. Olieniicah. — Varticiilar care shoiild be taken to clean thoroughly 
all veliiclus that have l)t'i'ii involved with chemicals. VehicieH l.luit 
have laid smoke screens or gas barrages will have deposited a sub- 
stance that is extremely irritable to the skin, even after long periods 
of storage, and should be thoroughly washed with a cleaning solution 
as soon as possible after the maneuver is completed. An engine that 
has had chemicals introduced through its carburetor may have to be 
exchanged for a new one, as such engines must be disassembled by 
the service personnel for cleaning. 

99. Painting. — a. Issue. — The paints issued for painting scout 
cars are ollve-drab, black, red, and white, put up in cans ready for 
use, and applicable to both wood and metal parts. The olive-drab 
paint is used for the outside of the vehicle. Black paint is used on 
the floors aiul to coat the various implement fastenings. Red paint 
is used to make oil and grease fittings stand out prominently. 

J. Prefaralion. — If paint is too thick, turpentine should be used as 
a thinner, but not to exceed 2 percent by volume. All parts to be 
painted should be free from dirt or gi-ease. They may be washed in a 
liquid made by dissolving i/^.-pound of sal soda in 8 quarts of warm 
water, llinse in clean water and wipe thoroughly dry. Wliere the 
vehicle surfaces arc in fair condition and marred only in spots, the 
marred places should be primed with olive-drab paint, second coat, 
and permitted to dry. The whole surface should then be dulled with 
flint paper, receive another coat of paint, and be allowed to di-y thor- 
oughl}' before use. After repeated painting, the paint may become so 
thick as to scale off in places or give an unsightly appearance. It 
imiy be removed foz' repainting by using paint luxd vai'iiislr remover. 
Use the solution freshly mixed and apply to the parts where paint 

*See Appendix. 
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is to bo remover] with a brush or widi wjisLe tied to the end of a stick. 
Wlieii tiio solution bej^'ins to dry on the surfiice, use ii scraper to re- 
move the old paint and complete the cleaniii<^ of the surface witli 
rags and water. Befoi-e painting, wash tlie surftice with a sal sochi 
solution, rinse with clean water and wipe tlioroughly as (h^scribed 
above. 

c. Kquipment. — Vehicle equipment Avill ho painted tlie sa/nc as when 
issued. The shovel, ax, hatchet, and mattoelv should be painted to 
confoim to the exterior. After camouflage, whicli includes exterior 
accessories, the items should always be in conformity to tlio \'eliicie 
pattern fi'om which removed to avoid hiterruption of the color 
scheme. 

TOO. Storage. — All vcliicles (o iio sfored for un iiuleh'iiito pcM'iod 
(deati storage) are, if possible, placed in good mechanical condition 
before storing; otherwise each vehicle is tagged to show what repairs 
are required before it is returned to service. 

a. Removing parts. — All removable pai'ts such as spark plugs, 
lamps, cai'buretors, distributors, starting motors, generators, etc., 
and small tools are removed, wrapjied in oiled paper to exclude 
moisture, and paclced in a sej^ai-ato box for each vehicle. Each 
box is marked to identify it Avith the proper vehicle and may bo 
stored separately in warehouses, if practicable. All tires and bat- 
teries are removed and stored as indicated in / and h below. 

h. Drw'mmg. — Fuel tanks are drained and the oi)ening.s [ilugged. 
The cooling system is drained also, and all di'ain cocks are oi)i'ned 
and cleaned "with a wire to insure removal of sediment that may 
impede the flow of water. A light oil should be placed in the water 
pump. 

c. Blocking. — All vehicles in storage, whether in the open, in 
sheds; or in closed wai-ehouses, are jacked up and blocked to keep 
the wheels off the ground. 

d. . Engine. — The crankcase is drained and flushed with a light oil 
other than kerosene which causes coi'rosion. About half a pint of 
heavy mineral oil is poured iTito each cylinder and disiributed by 
cranking the engine. Oil, grease or graphite is i)lacod in (he tlnv:uls 
of the spark plug holes. All openings are plugged with tapered, 
fitted wooden plugs. All exposed metal parts are given a coa(ing of 
suitable slushing oil. A tag is placed on the engine on which in- 
spectors enter initials and inspection dates. 

e. Ghasdn. — ^Vehicles are complclely serviced before sloi-ing and 
all exposed metal parts are slushed. 
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/. Tires. — ^Pneumatic tires and tubes ,should be kept in a cool, dark, 
di'y place (50° to 60° F.). Used casings should be repaired, cleaned, 
and wra])pDd in burlap, paper, or cloth, and stored vertically side 
by side. Tubes should be deflated, removed from the casing, cleaned, 
repaired, folded loosely, and stored hi pasteboard cartojis. Care 
.should be taken that there are no sharp folds and that a small 
uniounl of iiir should he left in the tube to keoi) creases 'from forming. 

(/. Bodies. — All exposed metal parts of the body should be slushed 
thorouglily. Collapsible tops should be raised. Vehicles stored in 
tlie o])en should be covered with paulins. 

h. Storage batteries. — Batteries removed fi'om vehicles will be 
pooled with the general stock of issue batteries and kept charged 
and in service whenever possible. For details of care and 
maintenance see paragraph 54. 

i. E(jui lenient. — Leather equipment will be presei-ved in accord- 
ance witli instructions contained in AR 30-3040. Web equipment, 
felt washers, and other textile3 will be sprinkled with flake naptha- 
iene as a moth preventive. The recommended concentration is 
obtained with about 1 pound of naphthalene per 100 cubic feet of ma- 
terial. Tliick paper gaskets and paper gasket material will be kept 
impregnated with liglit oil to prevent shrinkage and drying. Carbon 
tetrachloride types of fire extinguishers must be kept filled with liquid 
to avoid decomposition and deformation of the corlc seats and washers 
therein. Watei' is permissible in stored extinguishers in lieu of 
regular extiuguislier liquid in emergencies only. Flashlights must be 
stored without battery cells to avoid sulphation which otherwise will 
occur with a resultant ruination of the flashlight housing and termi- 
nals. All other tools and accessories will be repainted or regrea,sed 
if necessai-y. 

j. Inspection of vehirJes in storage. — Inspection of vehicles in stor- 
age will be made not less than once each month, under the direct 
supervision of a commissioned officer, to see that instructions con- 
tained in AR 850-15 ai-e being complied with. 

k. Slushing oil. — Oil drained from crankcases, gear oil thinned 
with crankcase oil, or oil purchased for the purpose may serve as a 
slushing oil. 

101. Ordnance Motor Book. — An accurate i-ecord must be kept 
of each automotive vehicle issued by the Ordnance Department. For 
this purpose the Ordnance Motor Book, generally called "Log Book", 
is issued with each veliicle and should accompany it in service at all 
times. The book will habitually be kept in a. canvas cover to pro- 
tect it from damage. Instructions for making the entries are printed 
withui the binder. 

132 



SCOUT CARS AND MORTAR MOTOR CARRIAGE 



TM 9-705 

102-104 



102. Transfer of vehicles. — I^ccords involved in a (nuisfer of 
veliiclgs include the followinir: 

a. Memorandum receipt of the responsible oflicer. 
h. Mechanical ins])ection report. 
c. Vehicle "Log Book." 

SEcrroN XTX 
SPARE PARTS AND ACCESSORIES 

Piiriigrn|ili 

Spiire parts-., 108 

Accessories 10-1 

103. Spare parts. — a. General. — Parts become unserviceable 
through breakage or through wear resulting from continuous usage. 
For this reason, certain parts are provided for replacement )nir])()ses. 
These jjarts are divided into two groups, spaz'e paits and basic spai-e 
parte. The using arm has no concei'n with biusic spare parts except 
possibly to draw a part from the ordnance niaintenauce ('oin]iany. 
They sliould be kept clean and lightly oiled to prevent I'ust. 

}). S'pare 'parts. — These are extra parts provided with the combat 
vehicle for replacement of those most likely to fail and. are foi' use by 
the using arms in making minor repairs. Sets of spare parts .shonki 
be complete at all times as far as possible. The allowances of spai'e 
parts are prescribed in pertinent Standard Xomenclature Lists. 

104. Accessories. — Accessories include tools and equipment re- 
quired for disassembling and assembling, cleaning ami presei-vat ion 
of the equipment, and tools which may be termed "trouble tools" si^'li 
as axes, shovels, etc. They also include covers, tool rolls, chests, etc., 
necessary for storage and protection when the equipment is not in use 
or \yhen traveling. Accessories should not be used for pui-poses o( her 
than as prescribed and when not in use should be stoi-ed in llie 
places or receptacles provided. There are a numbei- of accessoi'ies, 
tlie names or general characteristics of which indicate theii- uses 
or application, therefore detailed descriptions or methods of use are 
not outlined herein. However, accessories embodying spei-ial fealure* 
or having special uses are described below. 

a. Aocessonen earned on the vehicle. — Accessories issued with scout 
cars, M3 and M3A1, and mortar motor carriage, ]\['2, are listed in 
Standard Nomenclature List No. G^6Y. Those carried on the vehicle 
ai'e located as shoAvn in figures 1, 2, and 44 for scout car, j\[3; ligui-es 5 
and 6 for mortar motor carriage, M2 ; and figures 7, S, and -15 For scout 
car, M3A1. 
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h. Special accessories. — (1) Booh, Ordnance Motor. — The motor 
book is used for tlie purpose of keeping an accurate recoi-d of each 
veliicle. It must always remain with the vehicle regardless of where 
it may be sent. This book should be in possession of the organization 
at all times, and is solely the responsibility of the company commander 
as to the completeness of the I'ecords and as to its whereabouts. It 
iniisl also contain dnfe of isHuiince of tlio vehicle, to lutd by. whom 
issued, and place where is-sued. 

None. — Dutii i)erl!iiiiing to tlie vecords of assignment must be removed and 
destroyi^d prior to entering combat. 

(2) ExtingiiisJie7\ fre, Fyrene. — A 1-quart Pyrene type fire extin- 
guisher is mounted in the driver's compartment. The extinguisher 
should be frequently checked for leakage and if found to be leaking 
or after having been partially or fully discharged, should be replaced 
as soon as possible. 

ffelrmt. — The helmets issued are of padded leather construc- 
tion. Tliey provide protection to the wearer against possible head 
injiifies. 

(-1) Wrench, comhination, oil adjusting, cro^ofoot. — The purpose of 
this wrench is stated in paragraph Ik (2) and its method of use shown 
in figure 12. 

c. Atmament accessories. — Information pertaining to the spare parts 
and accessories issued wnth each gun and mount listed in paragraph ib, 
theif maintenance, or their care and preservation, may be found in 
pertinent Standard Nomenclature Lists or appropriate Field Manuals. 

Section- XX 
AEMA^vIENT AND MOUNTS 

Parngiapti 



Ooneral 105 

Tripod mount, M2 106 

Tripod mount, 113, 107 

lOloviiting meclianism 108 

Tripod mount, M1917A1 109 

I'edo.stnl mount, T34 110 

lOlevating and traversing mecVianism 111 

.1.2 eliemical mortar mount 112 

Oirriago mount, J!22 .' ILS 

Carriage mount, M21 114 

Carriage mount, DauOOl 115 



105. General. — a. Armament. — The type and number of weapons 
provided for the vehicles are tabulated in paragraph 4&. References 
in connection with pertinent Standard Nomenclature Lists and Tech- 
nical Manuals are given in the Appendix. 
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1). Amvmmition. — 'I'liii ammunition ia Ciirried in iuiuiniiiiLion cIu'sLh 
wliicli are stoi-ad in tlic various racks and space fivailable. 

c. Mou'iitn.- — The type and number of gun mounts provided for the 
vehicles arc also tabulated in paragraph ^Ij and described in suc- 
ceeding paragraphs. 

106. Tripod mount, M2. — The tripod mount shown in figures 'KJ 
and 47, is a fixed height, folding tripod wi(h tubular logs. Eigidily 
in firing position is obtained by fixed stops and by the use of the 
traversing ba'r which converts the i-ear legs into an A truss. The 
traversing bar also forms the rear gun support through the elevating 
mechanism and serves as the elevating and traversing base. The 
tripod head houses the pintle bushing which assembles tlie tapered 
pintle of the machine gun. 

a. Purpose. — This mount supei-sedes the emergency tripod, Mk. 
lAl, and is suitable for use with all caliber .30, heavy barrel, Brown- 
ing machine guns. It is used by the Cavalry in pack transport, 
and as a ground mount for caliber .30 machine guns in tlic scout 
car, M3, group. 

1). Desc'iTptAon. — Referring to figure iC, the tripod consists of the 
tripod head (1) which connects the right (2) and left (3) rear legs 
and the fr(3nt leg (5) ; a ti'aversing bar (4) mounts between th.e 
rear legs. 

(1) Tripod head. — The tripod liead is machined to seat the bronze 
pintle bushing (6), graduated traversing dial (7), pintle lock (S), 
and dial locking screw (9). The traversing dial is adjustable, ro- 
tates in the pintle bushing, and is held in p)lace by a flange on tlie 
inside diameter of the dial which slides in the under cut bearing on 
the shoulder of the pintle bushing. The dial is clamped in any de- 
sired position by means of the dial locking knob (10). Turning 
the knob clockwise will fasten the dial, and ^'ice versa. The dial 
locking knob stop (11) is provided to prevent loss of the knob. 

(2) Pintle loch. — The pintle lock is assembled in the pintle, lock 
housing (12) and attached by screws to the under side of the tripod 
head,. The pintle lock is constructed to engage a groove in the 
pintle, thereby securing the gun pmtle in 360° travei-se. The upper 
side of the pintle lock is beveled to allow assembly of the pintle in 
the pintle bushing without %vithdrawing the pintle lock. The assem- 
bly consists of the flat pintle lock (13) actuated by two helical pintle 
lock springs (14) by means of the pintle lock knob (15). To dis- 
engage tlie pintle lock, the knob is pidlecl back and turned until the 
projection of the knob rests on the housing. 

(3) Tripod legs. — The tripod legs are made from seamless steel 
tubing, assembled with welded spades. Steel leg hinges are in- 
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scrtf d in the other end of the tubing luid welded for connection with 
the tripod liead by bolts (IC) and (17). 

(4) Traver.Hing har. — The traversinfr bar is graduated to form the 
seat for the traversing slide of the elevating mechanism. Connection 
of the traversing liai- (4) and tlie reai- legs is tlirough bolts (IG) in the 
sliding sleeves, right (18) and left (19). The sleeves slide on the legs 
})!■( ween the stops provided and the sleeve latch (20) , assembled at the 
right leg, locks the sliding sleeve and retains the travei'singbar in firing 
jxisition. "When folding the rear legs, the sleeve latch is released by 
pr-essing down the handle; the sleeve on the light leg is pushed toward 
the bottom and the sleeve on the left leg is pu.shed toward the top. 

(5) P'mtle. — The pintle (21) is attaclied to the bracket on the under 
side of the machine gun by the pintle bolt (22) which forms the con- 
nection between the tripod and machine gun. The pintle consists of 
a tapered stem made integi'al with a yoke that straddles the gun con- 
nect ion. The stem is hollow but closed at tlie top by an expansion 
plug. This pintle is made interchangeable with tri])od mount, M3, 
by the two angular grooves in the stem which engage the pintle lock' 
on the tripod. The uppei' gi-oove is for the caliber .30 mount and 
the lowei', for the caliber .50 mount. 

G. Novnthig. — (1) Remove gun with elevating mechanism and tri- 
pod from vehicle. It is recommended that the sliding sleeves on 
tripod legs, traversing bar, traversing slide, pintle, and pintle bush- 
ing be cleaned and lubricated prior to mounting. 

(2) Spread I'ear legs of tripod until traversing bar slides into place 
against sto]5s and sleeve hitch is engaged. 

(3) Swing tripod forward to throw front leg into place against 
stops and place tripod in position. 

(4) Assemble gun on tripod by inserting pintle on gun into place 
in pintle bushing on tripod, secure elevating mechanism, and place 
traversing slide on traversing bai*. 

(I. Dlsniou.nt'tng. — (1) Disengage pintle lock from groove in pint,le 
by ])u!liiig back knob and turning it until projection knob rests on the 
housiiig. 

(2) Release traversing slide lock lever and swing out elevating 
mechanism. 

(3) Lift gun, with pintle and elevating mechanism attached, from 
tri;"M)d. 

( 4) push down sleeve latch thereby releasing the sliding sleeve on 
right leg and permitting it to slide toward the bottom while the sliding 
sleeve on the left leg goes toward the top. 

(5) Assejnble gun and tripod in carriage and luinger respectively. 
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107. Tripod mount, M3. — The tripod mount shown in figures 48 
and 49 is a variable height, folding tripod with telescoping logs. 
Rigidity in firing position is obtained by fixed stops and the use of 
the traversing bar which converts the rear logs into an A truss. The 
traversing bar also forms'the rear gun support and serves as a base for 
manipulating the gun in elevation and traverse. The tripod head 
houses the pintle housing wlxich assembles the tapered pintle of tlio 
machine gun. The heiglit of the mount, adjustments, and leveling 
may be varied by positioning the front leg in addition to adjusting 
the length of all three legs by tlie telescoping extensions. Xoiunal 
mounting of the tripod is with the front leg sot at an angle of 
and all extensions home. In this position on level ground, the cenler 
of the gun trunnion is at a height of 10 inches and the mount is stable. 
If this height is increased, the recoil of the caliber .50 gun (.lestroya 
stability and makes mandatory the extension of the i-ear logs if sta- 
bility is to be retained. 

a. Purpose. — This mount is complementary to the caliber .50, heavy 
barrel. Browning machine gun. It is issued to the Cavalry for use in 
pack transport and as a ground mount for caliber .50 machine guns 
in combat vehicles. 

b. Bescr-i'ption. — Referring to figure 48, the description of this tri- 
pod is similar to tliat in paragraph 10G6. 

(1) T?ipod Jiead. — See paragraph 106Z). (1). 

(2) Pintle lock— See paragraph 106J. (2). 

(3) Tripod legs. — The tripod legs are made from seamless steel 
tubing. Tlie lower sections are made integral with the formed steel 
feet (15) and (16) and assembled with welded spades (17) and (IS). 
The leg extensions are controlled by the spring actuated indexing 
lever (19) assembled in a bracket in each upper leg section, engaging 
holes drilled at regular intervals in the telescoj^ing sections. Clamp- 
ing the telescoping sections is accomplished by nienns of tlic throadod 
handle (20) welded to the lower split end of the upper section. The 
front leg upper section is equipped with a serrated yoke which en- 
gages serrated plates (21) ; the latter are fastened to the tripod lioad 
by clamp screw (22), nut (23), and handle (24). Pin (25) is as- 
sembled to the nut to prevent it from being lost. The rear leg upper 
sections are equipped with steel hinges (26) and are secured to the 
tripod head by bolts (27) . 

(4) Traversing har. — The traversing bar is graduated and forms 
the seat for the traversing slide of the elevating mechanism. Con- 
nection of the traversing bar (4) and the rear legs is through bolts 
(31) in the sliding sleeve (28) and the permanent sleeve (30). The 



137 



TM 9-705 
107-1 OS 



ORDXAXCE DEPART.\rENT 



sleeve on the right rear leg slides between stops provided and the 
slecn-e hitch (29) locks the sliding sleeve and retains the traversing 
har in firing position. "When "folding tlie rear legs, the sleeve latch is 
released by pressing down the handle and the sliding sleeve pushed 
toward the bottom. 

(5) Pintle. — The pintle (32) is atached to the bracket on the iindei- 
side of the machine gun by the pintle bolt (33) which form's the con- 
jiecLion between the tripod and machine gun. The pintle consists of 
a tapered stem made integral with a yoke that straddles the gun con- 
nection. The stem is hollow but closed at the top by an expansion 
plug. This pintle is made interchangeable with tripod mount, M2, by 
the two angular grooves in the stem which engage the pintle lock 
on the tripod. The lower groove is for this mount. 

108. Elevating mechanism. — The elevating mechanisms shown 
in figure 50 are generally similar in function and also apply for use 
with the caliber .30 gun mounts for scout car, M3, with slight modi- 
fications. Each mechanism is a double screw assembly which is 
secured at its upper end to the gun yoke by the elevating mechanism 
adapter bolt and at its lower end to the traversing bar through the 
travei'sing slide. 

rt. Descnption. — (1) Upper elevating screw. — This screw (30) is 
threaded on its outside diameter with a right-hand Acme triple thread 
fn lit (ho threaded inside diameter of the lower elevating screw (32), 
'file uppei- screw is hollow and closed at the top by a plug with a 
light drive fit. Assembled inside the hollow screw and at its lower 
end is the ujjper elevating screw stop pin and washer which stops 
against a shoulder on the inside of the lower elevating screw (32) 
and thereby prevents the disengagement of the upper and lower ele- 
vating screw past maximum elevation. A keyway in the upper screw 
can-ies the elevating scale plate (39) with 50 mil divisions, each 
division representing one complete revolution of the elevating 
liandwheel (34). 

(2) Lower elevating mechanism,. — This sci'ew (32) is threaded on 
its outside diameter with a left-hand Acme triple thread to fit the 
threaded inside diameter of the elevating mechanism sleeve (33). 
'J'lie upper end of the screw is provided with a head which assembles 
the handwheel (34). 

(3) Elevating mechanism sleeve. — Provision against disengaging 
the lower elevating screw and the elevating sleeve (33) is afforded 
by means of the rectangular lower elevating screw stop pin riveted 
to the stop spring. This spring is assembled in a dovetailed seat 
on the outside of the sleeve. The pin ride^ on top of the lower elevat- 
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ing screw thread iinti] it snaps into a notch at tlie lower end of 
the threiid. A finger grip is provided on tlie upper end of the 
S])i-iiig to disengage (lie slop pin from the noteli. 'J'lie slecs-e is 
closed on its lower end by the plug. 

(4) Elevating hmuhwheel. — The hundwJiee! (."34) is graduated into 
50 divisions, eiich division representing 1-niil chiinge in elevalioii. 
The handwheel is locked to the lower screw by the elevating liand- 
wheel lock screw (37). Tlie retaining screw (38) is pi-ovidcd I'oi- 
manufacturing purposes only and is used to syjichrojvize tlie gradua- 
tions in the handwlieel with the divisions of the elevating scale plate 
(39) inserted in the slot of the upper screw. 

(5) Click mec/wra'sm.— The handwheel is equipped with a spring 
actuated indexing device consisting of an indexing pawl and tlie 
indexing pawl spring held in place by the handwheel plug. When 
the handwheel is turned, this device produces a percejjtible click 
resulting from the indexing pawl engaging notches cut in the elevat- 
ing ]land^vheel click ring. The latter is housed in and moves A-er- 
tically with the handwheel, but is kept from rotating by a projection 
which slides in the longitudinal keyway of the- stationary upper 
screw. Fifty notches are spaced equally around the circumference 
of the click ring to correspond with the Inxndwlieel grat[uations: 
each click movement indicates 1-rail change in elevation. An el(>- 
vating nieclianism indicator is assembled to (he top of the click' ring. 

(G) Traverdng slide. — The traversing slide (31) is Indeed to tlie 
elevating sleeve and damped iJi position on the traversing bar nf 
the tripod by the traversing slide lock lover (42). The slide has 
a limited pivoting movement, controlled by the stop screw (40) 
which insures full contact of the slide on the traversing bar in all 
positions of traverse. TJie slide is clamped on the traversing bar 
by a lock lever which is assembled on the traversing slide locking 
screw (43) by a serrated joint held in place with a screw (44). 
This construction permits the handle to be set at any desii'cd angle. 
The traversing slide loclc spi'ing (45) serves to liold the handle at 
any set position and enables the gunner to set the handle so that 
the free and clamped positions are constant and most convenient 
for thumb operation. 

h. Functioning. — The upper elevating screw, being attached to the 
gun yoke, does not revolve but is free to move up and down in the 
lower screw. The lower screw is rotated by the elevating handwheel 
and moves up and down in the thread of the stationary sleeve. One 
turn of the handwheel clockwise i-ai.ses the lower screw in the loft- 
hand thread of the sleeve and at the same time raises the upper 
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screw in the right-hand inside thread of the lower screw, thereby 
raising the giin connection. Anticlockwise movement ol' the hand- 
wheel will lower the gim. 

109. Tripod mount, M1917A1. — The tripod monnt shown in 
figures 51 and 52 is a variable height, folding tripod, witb tubular 
legs, based on tl\e M1917 machine-gun tripod design but incorporat- 
ing a new cradle assembly. The mount is primarily intended for 
the Browning machine gun, caliber .SO, M19i7 (water-cooled), and 
its subcaliber training weapon. The cradle is designed so that the 
gun is mounted in the approximate line of recoil, thereby increasing 
stability. The slots in the cradle arc jiermit of elevation to provide 
for both ground and antiaircraft fire. 

a. Description. — Referring to figure 51, the tripod mount consists 
of the pintle socket (1) which comiects the left (2) and right (3) 
fi'ont legs, and the rear leg (4) : an elevating and traversing mecha- 
nism (5), and a cradle assembly (6). In actual service with the 
scout cars, however, the elevating and traversing mechanism is in- 
cor]}orated with the cradle assembly and the latter in turn is mounted 
and dismounted as a semipermanent part of the gun. 

(1) Pintle aorket. — The central member of the ti-ipod consists of 
a socket with t!u-ee projecting serrated lugs. It is identical with 
the MlDlT type except for an enlargement of the seat for the pintle 
clamping block. 

(2) Pintle. — The gun pintle (13) rests in the gun pintle support 
assembled in the forward part of the cradle frame, and is held in 
detachable position by the quick release gun pintle lock. The pintle 
is semipermanently attached to the gun at the trunnion block by a 
pintle bolt assembly which permits the gun with its pintle to be 
dismounted if necessary. 

(3) Tripod legs. — The tripod legs are made from seamless .steel 
tubing, assembled with welded spades. Jam handles (7) are assembled 
to the serrated leg ends by inserting a pin (8) into the respective lugs 
of the pintle socket. If the jamming handles are unscrewed about one- 
fourth turn, the height of the legs can be varied or they can be folded 
back along the rear leg or trail for convenience in transporting the 
tripod. 

(4) Cradle. — The D7431 cradle assembly (6) is offset to provide for 
1,156 mils (65°) elevation in tlie cradle slots and designed to rotate in 
the cradle pintle socket. The cradle frame is of boxlike construction, 
consisting of two side plates (9) and (10) rigidly assembled and alined 
by bolts and spacers, and is assembled to the pintle yoke by two trun- 
jiion studs. The rear end houses the elevating and traversing 
mechanism assembly. The ammunition chest support (11) is attached 
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to tho left-side ]iliitc. A mil-gi-aduidecl scale reading; 500 to to -lOO 
in incrernents of 100 each, subdivided by lines equal iiijj; 25 mils, is elrlied 
on the right-side plate. The frame is adjusted for elevation by a cratlle 
clamping handle (12) adjacent to the right-side plate. 

(5) Elevating and tTaversing 7nechaoii-sni. — The D315d9 (supersed- 
ing C59815) elevating and traversing assembly (5) is housed in the 
rear of the cradle frame. The head of the elevating screw is connected 
to the gun elevating bracket with an elevating screw joint pin. Slow- 
motion elevation and traverse within the cradle in increments of one mil 
are provided through elevating and traversing screws. The motion may 
be noted from the scale or by the conventional click method. Details of 
this mechanism are described further in paragraph 111 tmd shown in 
figure 54. 

6. Moimting. — (1) Remove tripod from vehicle; spread and adjust 
the tripod legs until the pintle socket assembly is approximately level. 

(2) Remove gun, with cradle and elevating mechanism, from car- 
riage mount and secure in the cradle pintle socket with the cradle pintle 
clamping screw handle. 

(3) Adjust the cradle assembly to zero by means of (he mil- 
graduated elevating scale on the right-side plate of the cradle frame, 
and the index. 

110. Pedestal mount, T34. — a. De.ici'i'pfion. — The mount shown 
in figure 53 is composed of the pedestal assembly (1), cradle (2) with 
pintle (3) attached, and mounts the Browning machine gun, caliber 
.30, M1919A4, flexible, with gun pintle (29) attached. 

(1) Ped.estal. — The Pedestal (1) is mounted on the running hoard 
(4) of the vehicle and is secured to the side of thi^ vehicle by lu'destal 
bracket (5). The pedestal is machined to seat the cradle iiintle 
which rotates 360° and is adjustable vertically for ii'avel and (iring 
position. Both positions are controlled by the spring loaded cradle 
l)intle lock (6) engaging the upper groove (7) for travel jiosition 
(shown) and the lower groove (8) for firing position of the monnt. 
The weight of the cradle assembly and gun is suppoi'ted by (he pintle 
b\ifl'er spring (9). Pintle chunp locking screw assembly (10) is 
provided to lock tlie pintle in any position of traverse. 

(2) Cradle. — The cradle is the standard type cradle ado])ted foi- 
machine guns (par. 109a (4)). Swing of (he cradle for elevating ihe 
gun within the range of the cradle slots is controlled by the clamp 
handle (12). 

(3) Elevating and fra.versing rtiechanism-. — The elevating and 
traversing mechanism (11) is provided to control fire accuracy. (See 
par. 109a (5)). 
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(4) G-m pintle. — Tlie machine gun is assembled to the cradle by 
the gun pintle (13) wliicli is seated in a housing socmvd (o (ho 
cradli' pliih's. 'V\m pintlo- is locked to the eriullc by tlll^ Hpring- 
loadi'd pintle lock (14) which engages a groove in the gun pintle. 
The rear end of the gun is secured to the oi-iidle hy a pin (15), con- 
i]i-i:iing fhe end of the elevating screw of the elevating mechanism 
wiili tlie gun bracla't. 

b. ]Ji,siiiount'ing. — To dismount the gun from the pedestal for 
gi-ound fire from the tripod, dismount the cradle (2) with the ci'adle 
pintle (3) attached by releasing the pintle clamp locking screw (10) 
witluh-awing cradle pintle lock (6) and lifting_ the gun with its 
cradle and control mechanism (11) attached. 

111. Elevating and traversing mechanism. — The earlier type 
C59S15 mechanism employed for the Browning machine guns, caliber 
.30, AI1'J17A1 and :\.[1919A4 (pedestal mount, T34), was redesigned 
according to drawing D31559 and is shown in figure 54. The mechan- 
ism is assembled in body (1), which is mounted on the traversing 
screw (2) and guide (3). Screw (2) is supported at the ends by beai'- 
ing (4) and click plate (5), and is actuated by traversing knob (6). 

a. J)es(rn'ption. — At right angles to the traversing screw (2), the 
body assembles tlie elevating screAV (7) which is actuated by elevat- 
ing knob (8). The upper end of the elevating screw is machined 
(o seat ])ushiug (9) which in turn forms the seat for pin (10). 
The bnsliing construction permits a slight motion in the direction 
of tlio line of recoil controlled by a retaining screw which engages 
a slot milled in tlie top of the bushing. The elevating screw stop 
(11) is pi'ovided to stop the elev:iting screw at maximum elevation. 
The adjustable scales (12 and 13), on the elevating and traversing 
knobs resi)ectively, are secured in position by the knurled nuts (15). 

1). Olicl' meclianhm.. — A click mechanism is provided for the ele- 
vating and travei'sing mechanisms which indicates a perceptible 
click to (he hand of the gunner for each 1-rail change in elevation or 
traverse of tlie macliine gim. 

112. 4.2 chemical mortar mount. — a. Descnption. — (1) The 
4.2 inch chemical mortar for motor mount is shown in figure 55. 
It consists of a barrel (1) which is mounted on the carriage frame 

(2) and adjusted in elevation by means of the elevating mechanism, 

(3) . The latter pivots on the traversing screw (4) and is con- 
nected with the coupling (5), which is attached to the barrel by 
the pin assembly (6) passing through the elevating screw (7). 
Traverse of tlie weapon is by means of the traversing screw (4) 
engaging a nut integral with the elevating screw houshig. The 
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traversing screw is rotated by means of thi handle attached to the 
inner side of the frame. 

(2) Tho I'nimo ('.!) in nHHoinlilcd lo tliii linHd pliiln (H), h\vui|^ii 
pin (9), and is coiiiioctcd lo tlie vehicles liy the cari'la;j;e I'ruiiu! HUppoi't 
or slide (10) throiij^li |)iii (11). 

(3) The drag bai-s (I'J) \vhich are provided to support tlie rear end 
of the vehicle and stabilize tlie mortar are attached to the vehicle by 
means of trunnions and are connected with the base plate (8) by chains. 

(4) Pin assembly (6) is provided with a locking hook iuid is with- 
drawn by pressing down on the cap and then turning the cap 180° until 
the hook clears the bore of the pinhole, when the pin can be withdrawn 
the length of the slot as controlled by the screw stop. 

h. Travel position. — The barrel is secured by the travel lock (13) 
and base plate (8) in vertical position, chained to the vehicle by chain 
(14) which in turn is attached to the adjustable hook (15). The ele- 
vating mechanism is shown secured in travel position by clamp (10). 

c. Firing positions. — (1) With the mortar attached to the vehicle, 
the carriage frame (2) and barrel (1) are connected by the elevating 
mechanism (3), and the carriage frame and drag bars (12) are con- 
nected to slides (10). A firing angle of G0° is obtainable. 

(2) With the mortar emplaced on the gi'ound independent of the 
vehicle, the carriage frame (2) is stabilized by the supports and tie 
bars. A firing angle of from 60° to 45° is obtainable. 

113. Carriage mount, M22. — The machine-gun mount .shown iu 
figures 5G and 5Y is assembled on a carringo which travels on a con- 
tinuous track extending around the inner side of the vehicle body, 
and it can be locked for firing at any position on the track. An ele- 
vating jnechanism ctm be utilized to provide accurate adjnstniPiit of 
the machine gun in elevation. 

a. Purpose. — This mount is designed to mount the Browning ma- 
chine gun, caliber .30, M1919A4, flexible, for ground and antiaircraft 
fire from inside scout car, M3. 

Z). Description. — Referring to figure 56, the mount is composed of 
a carriage assembly (1), a pintle assembly (2), a frame consisting of 
plates (3) and (4), and the elevating mechanism (5). 

(1) Carriage assemhhj. — The carriage travels on tiio track (6) and 
assembles the pintle (2) which is fitted to permit 3G0° traveree of the 
gun and is secured to the carriage by a nut (7). Chunp bolt (8) is 
provided to lock the pintle in any position of traverse. The aninui- 
nition box support (18) is attached as indicated. 

[a) The mechanism shown in figure 58 represents the rolling car- 
riage used for all the machine guns track-mounted iu scout cars, M:^. 
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If is composed of a body or pintle assembly (2) assembled with two 
toj) iK'iii-iiifrs (3)j two bottom bearirif^s (4), four outer rollci-s (5), and 
four inner rollers (C). While the side bearings are solid rollers, anti- 
friction beariiiijr.s are used on the top and bottom. 

(b) The Giirriai,'e is locked to the track ^'l) by lever (7) assembled 
with right and left cam screws (S) and (9). which in turji mount the 
clamps (10) and (11). The cam screws are threaded right and left 
hand respectively and supported by a center bearing (12) . The screws 
are assembled to the lever on serrated bearings to permit adjustment 
of the lever position to compensate for chimp wear and secured by nuts 
(13) and (14). Springs (15) are provided to retain the lever in a 
locked position to prevent accidental moving of the carriage on the 
track. The carriage clam])S are wedge-shaped, and as the lever (7) is 
released, force outwai'd to M'edge the four inner rollers against the 
track'. To unlock- the carriage, raise lover. 

(n) The i)intlc of the machine-gun mount rotates in the bushing (16) 
and is clamped in position by liandle (17) which actuates the jaws 
(18) and (19). The jaw (18) is threaded to fit the screw (20), while 
the jaw (19) is made a slide fit on the screw body. Both jaws are 
machined to fit the contour of the jDintle and are kept in alinement by 
pins (21) wliicli engage mating slots in the rear portion of the jaws. 

(2) Pintle a.-nse/iibJ i/ . — The pintle assembly (2) mounts a frame 
composed of plates {'A) and (4), which are assembled hito a rigid 
unit; by means of the shouldered spacer (9) and the box type con- 
struction of the pintle support (10). The franie assembly jiivots on 
the pintle on trunnions (11) which form the fulcrum for the move- 
ment of the tuachine gun in elevation. The frame is locked to the 
pintle in any position of election within the range of the frame by 
the handle assembly (12). This handle is assembled to a screw which 
fits the threaded jaw (13) and permits clamping by turning the 
handle in either direction. The machine gun (19) is assembled to 
the nioimt by the gun pintle (14) which is seated in piiitle support 
(10) and is secured by pintle lock assembly (15) on the front end of 
the machine gun. The rear end of the gun is secured by the slide 
(10) of the elevating jnechanism attached to spacer (9) of the mount. 

(3) Pintle loch. — The pintle lock assembly (15) consists of a 
spring slide which engages a matitig groove in the pintle (14) and 
thereby locks the latter to the mount. The slide is actuated by a cam 
(17) shown in position with the pintle lock engaged. To disengage 
the lock, place the cam horizontally when a flat on the end of the cam 
seats on the body of the pintle lock and retains the lock in the dis- 
cJigaged position. 
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(4) Elevating meclianism. — See paniguipli 108 and figure 50. One 
modification concerns the provision of a hinged, spring-actuating 
ti'igger (41) to retain tlie slide on the traversing bar iu addition to 
the locking lever (42). 

c. Diniiwunting. — (1) To remove the machine gun :froni the car- 
riage mount, release the gun pintle latch (15), discomiect the ele- 
vating mechanism by pulling on its ti'iggor, and lift gun with ele- 
vating mechanism and gun pintle altaclied. 

('2) 'Po remove the pintle assembly from the carriage, I'elease chunp 
handle (8), remove nut (7), and lift pintle and frame from carriage. 
(3) To remove carriage from track, remove four outer i-ollers. 

d. Liibricdtion. — Excessive wear and consequent high mainlenance 
costs can l)e prevented only by keeping the mat^'riel clean and well 
Inbriciited. Lubricating oil (Xavy contract 2110, equivalent to vis- 
cosity of 'JO to 120 at i;iO° F.) should be used. The trunnion bear- 
ings, clamping devices, elevating screw, carriage rollers, and other 
bearing surfaces subject to wear should be lubricatetl every S hours 
of firing. 

114. Carriage mount, M21. — The machine-gun mount (fig. 59) 
is assembled in a manner similar to that described in paragrapli 118, 
utilizing the same carriage assenibly as the carriage mount, ^122. 
This mount is designed for the Bi'owming machine gini, caliber .50, 
M2, heavy barrel, for ground fire from inside scout car, M3, and anti- 
aircraft fire from outside the vehicle. 

115. Carriage mount, D36961. — Machine gun mounts foi- scout 
car, M3A1, are shown in figures GO and 61. TJie can-iagc shown in 
figure 02 assembles either mount and provides for travel on a con- 
tinuous track extending around the inner side of the vehicle ; it 
can be locked for firing at any position of the. track and canted for 
any position of the vehicle. The usual elevating mechanisms pro- 
vided with the guns are employed for accurate adjustment. 

a. Purfose. — This mount is designed to mount Browning machine 
gun, caliber .30, M1917A1, and Browning machine gun, caliber .50, 
M2, heavy barrel, flexible, for ground and antiaircraft fire from 
inside scout car, M3A1. 

5. Description. — The general details of the various mechanisms 
involved in mounting the guns indicated have been discussed in pre- 
ceding paragraphs. The major change in the carriage itself from 
that already described concerns the addition of an anticanting device 
for the pintle retainer to compensate for the displacement of the 
track from a horizontal plane. By turning the control wheel clock- 
wise, the vertical centerline of the gun mount will be displaced to 
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tlie left and vice versa. Sigrl^ting and aimin<^ may thus be executed 
pi-ojwrly regardless of tJie side slope of the vehicle. The jMntle 
clamp, which pi-oveut.s the pintle from revolvijig, is independent of 
Ihe anticaiiting control. 
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Appendix 

LIST OF REFERENCES 

1. Standard Nomenclature Lists. 

Gun, macliine, caliber .30, Browning, M1917A1, and 

mount, tripod, M1917A1 SN.I; A-5 

Gun, macliine, caliber .30, Browning, M1919A4, and 

mount, tripod, M2 SNL A-G 

Gun, submacliine, caliber .45, Thompson,. M1928AI SNL A-32 

Gun, machine, cahber .50, Browning, M2, HB, flexible, 

and mount, tripod, M3 SNL A-39 

Cars, scout, M3 and M3A1, and carriage, motor, 4.2 

mortar, M2 SNL G-G7 

Cleaning and preserving materials SNL Iv-1 

Chemical Warfare Service Storage Catalog 

Current Standard Nomenclature Lists are as tabulated 
here. An up-to-date list of SNL's is maintained as the 
"Ordnance Publications for Supply Index" (OPSI) 

2. Technical Manual. 

Cleaning and preserving materials TM 9-850 

(Now pubhshed as TR 1395-A) 

3. Field Manuals. 

Mechanized Cavalry FM 2-10 

Employment of Cavalry FM 2-15 

Thompson submacliine gun, caliber .45, M1928A1 FM 23-40 

Browning machine gun, caliber .30, M1919A4 FM 23-45 

Browning machine gun, caliber .30, M1917A1 FM 23-55 

Browning .machine gun, caliber .50, M2, HB, flexible FM 23-GO 

Motor Transport FM 25-10 

4. Army Regulations. 

Transportation of supplies AR 30-955 

Storage of motor vehicle equipment AR 30-1055 

Allowances, fuels, and lubricants for motor vehicles and 

equipment used for training purposes AR 730-10 

Marking of clothing, equipment, vehicles, and property- AR 850-5 

Registration and inventory of motor vehicles AR 850-10 

Military motor vehicles AR 850-15 

5. Other publications. 

Motor transport technical service bulletins, Quarfernuister Corps. 
Circular 1-10, Motor transportation, Quartermaster Cor^DS. 
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® Left rear. 
PIOUKE 1. — Scoot car, M3. 
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® Itight rear. 
FioDuB 1. — Scout car, M3 — Continued 
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RA FSO S5J 

© Lett fioni 




® Left rear. 
PIOOKE 5. — Mortar motor carriage, M2. 
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I : . . RA FSO 666 . 

© Tonneau. 

FiGuiiE 5 — Mortar motor carriage, M2 — Continued 
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RA FSD 667 



® Left fvont. 




«A FSD 669 

© lU'M front. 




RA FSO 66B 



® Roar. 
FiODitK 7. — Scout car, >r3Al. 
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FiouBB 7 — Scout car, M'SAl — Continued 



157 



TM 9-705 




TM 9-705 




TM 9-705 



ORDNANCE DEPARTMENT 



o 



a. 
3 



Q 



'IT W. 




160 



SCOUT CAKS AND MORTAR MOTOR CARRIAGE 



TM 9-705 



a 


a. 


a. 


o 


d 


<t 


1- 


o 


o 


< 






_j 


a: 


tr.i. 




UJ 


UJ 


O 








— i 


_j 


cc 


ul 


u. 




_J 


cc- 


AG 


O 


TO 


LI 


UJ 


< 


O 


z 


5 


> 




< f 




z 






UJ 


1 



o 
o 



UJ 

_j 
_i 
o 
cc 



2 

O 

q: 

U- 




o 

3 

o 
cc 

X 

cc 
o 



< 



IJ 



cc 

UJ 

< 
UJ 
_J 

o 



cc 
< 



a: 
o 

,'x 




-11 



IGl 



SCOUT CARS AND MORTAR MOTOR CARRIAGE 



TM 9-705 




01' 

M 

O 

in 



< 



E 



163 



TM 9-705 




SCOUT CARS AND MORTAR MOTOR CARRTAGB 




1G5 



ORDNANCE DEPARTMENT 




RA FSD 674 

FiGUitE 12. — Oil pump ; timing geiira — Continued 
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diaphragm protector disks 
Diaphragm 
Suction valve 



INLET 

(FROM FUEL TANKJ 

strainer 




STRAINER BOWL — 
STRAINER BOWL SEAT 



PUMP CHAMBEFt 
PRESSURE VALVE 



(TO CARBURETOR) 

ECCENTRIC 
ROCKER ARM 

ROCKER ARM PIVOT 
ROCKER ARM SPRING 



DIAPHRAGM SPRING 



Series "B" pump. 




SCREEN 



OUTLET fro MANIFOLD) 
VACUUM PUMP BODY 



OIL SEAL SPRING 
FUEL PUMP BODY 
OIL SEAL WASHER 
FUEL DIAPHRAGM SPRING 
AIR DOME 



OUTLET (to CAR6UBET0R)-»j» 

r 

FUEL VALVE ANO CAGE ASS 
METAL BOWL 
BOWL RETAINING SCREW 



RA FSD 675 



COVER PLATE SCREW 
VACUUM DIAPHRAGM SPRING 



VACUUM VALVE ANO CAGE ASSEMBLIES 
INLET (FROM WINOSMIELO WIPER) 
VACUUM DIAPHRAGM 



ROCKER ARM PIVOT 



ROCKER ARM SPRING 



ROCKER ARM 



FUEL DIAPHRAGM 

INLET (FROM FUEL TANK) 



FUEL STRAINER 



RA FSD 676 



© Series "AV" puun). 
FiODBB 14. — A. C. fuel pumps. 
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AIR INTAKE ASSEMBLV- ^ 



FUEL BODY- 
ASSEMBLY 



THROTTLE BODY- 
ASSEMBLY 



-AIR SHUTTER LEVER ASSEMBLY 



-ACCELERATING JET CHANNEL SCREW 



-4 ■ 



-THROTTLE LEVER ASSEMBLY 
RA FSO 677 



© Model :iO-B-10. 



RA FSO 678 



IDLE AOJOSTINO 
NEEDLE 




LOWER PLUO 



THROTTLE CLAMP- 
LEVER' 



THROTTLE STOP SCREW 



AIR SHUTTER LEVER ASSEMBLY 
AIR INTAKE ASSEMBLY 



-•-FLOATING LEVER 
-^1*- ASSEMBLY 



THROTTLE SHAFT ASSEMBLY 



© Model 1NI67SJ. 
FioniiE 15. — Zenith carburetors. 
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sAIR FLOW 



ADJUSTING SCREW 
(2" ADJUSTMENT RANGE) 



OIL SEAL 
SUPPORT BRACKET 
SPINDLE JAM NUT 
HUB SPINDLE 



CLAMP WASHERS 
ROLLER BEARING 



BLADE ASSEMBLY 



OIL PLUG 



— BLADE CAP SCREW 




HUB RETAINER NUT 



ROLLER BEARING 



FAN HUB 



PiGUiiE 21. — Fan and pulley. 
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TRANSMISSION >., 

GEAR SHIFT LEVER ' 




_PROPELUER SHAFT 
HAND BRAKE LEVER 



— TRANSFER CASF 
GEAR SMIFV lCVCR 



' ( V.-< COUPLING YOKE 



C i 



RA FSD 7S7 



Left side. 




_CL,UTCH THROWOUT 
BEARING OILER 



1 "r,\ f 1 



A-* CLUTCH SHAFT 

I LUBRICATION 

. . , „ FITTING 

'drain PLUG-'i^L^i^'j^jja^*'^ _'?^':^:'.-"^rr-BELL housing 



FILLER PLUG-V ^■*^'^:\^-\^J '.H;',^"^ 



r 



RA FSD 7^@ 
© Riglit side. 
Figure 23. — Transmission. 
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Figure 26. — Propeller shafts and aliaft brake, scout car, M3A1. 
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TRONT WHEEL ALIGNMENT CHART 

BminusA —TOE-IN OF l/e" t 1/16" C-CAMBER OF 3/f 0-CASTOR OF 5" TO 7' 

E-STEERING ANGLE OF JO* MAXIMUM AT INNER WHEEL 

F-STEERING ANGLE OF 26* APPROXIMATELY AT OUTER WHEEL 

LS— WITH STOPS IN REAR, ADJUST TO GET 30* ANGLE AT INNER WHEEL 

RS— WITH STOPS IN FRONT, ADJUST TO GET 30* ANGLE AT LEFT WHEEL 

YY— VERTICAL CENTER LINE ZZ — KING PIN CENTER LINE 




FiaORB 30. — Wheel allnement. 
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(H) COMPENSATIMO PORT-- - ^ ^^fp^^ 



. (E) BY -PASS PORT 



BOOT . -V";>A/]r"|'-^''^ '•|-*-|-"|'|!!lL 



OUTLET VALVe (L) 



TOP LIOMT SWITCH 
INSC'iTtI) Hi'Hf 



■ (F) 

(Jl PISTON STOP WIRE 
.101 SeCONOART CUP - 

(B) PISTON 

IM) PISTON BY- PASS 



■OUTLET (N) 

'- INLET VALVE (K) 

VALVE OUTLET SPHINO (P) 

RETURN SPRING (SI 

PRIMARY CUP (C) 



O Muster cylinilLT. 



(Qi GUIDE PINS — 




BRAKE 
RELEASE SPRING (0) 



— ANCHOR PINS (P) 



© Wheel cylinder iinil shoes. 



,U1 NUT H^^^.^ 

,(TI 60JUSTINS OAM-yf % 



BLEEDER VALVE (R) 
— CAP SCREW (SI 



® Cylhuler unci adJusMiif; ciuiis. 
FiGDHE 33.— BniUe cyliuders. 
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-HOUSING 



PIN ASSEMBLY. 
W/BEARING 



ADJUSTING SCREW- ►f, 



AND LOCK NUT 



SIDE COVER. 
SCREWS 



■ADJUSTING PLUG LOCK 
SCREW AND NUT 

-PIPE 'PLUG! 

. CAM, 



, A'S'-^r,-' \ t '{'Si 



LEVER SHAFT- 




LEVER SHAFT. NUT 



LEVER SHAFT 
BUSHING 

LOWER END COVER 
STEERING ARM 




GROVE VARIATION 



RA FSD 701 



PATH OF LEVER PINS 

FiUDUB 30. — Steering geai-, single lever. 
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JACKET TUBE- 
VENT- — 



SIDE COVER- 



-CLAMP • BOLT 



•BRASS SHIMS 
-UPPER COVER 
- — PIPE PLUG 

— HOUSING 

CAM 



AND LOCK NUT 



SIDE COVER - 
SCREWS 



LEVER SHAFT 



PATH OF PINS- 



ADJUSTING 




LEVER SHAFT PINS 



-LEVER SHAFT 
NUT 



LEVER SHAFT 

BUSHING 

LOWER END COVER, 
STEERING ARM 



' in. ill 



•ivJr,-;-;, \' 



,rr— s—^ : .SHALLOWER GROVE AT(A)a(B) 

I *1i'.«;f-~Vfi'^l<^' ' J "STRAIGHT-AHEAD" POSITION 



PERMISSIBLE LASH J^^bi'J 



IN PIN POSITIONS 3Lii',*'j l&i'g'^.: I. J 
(0) a lb) ON TURNS '"■ /?^4|^r-~ ■ 



5*1 ■,«.;-». r , 




J . 



RA FSD 702 



FluUKH :!7. — Stforini; gem-, twlu \v\ 
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VOLTAGE REGULATOR RELAY- 

RESISTANCE COIL- 
GROUND SCREW 
REVERSE CURRENT 
(CUTOUT) RELAY 

CURRENT LIMIT RELAY 



TERMINALS- 




• AMMETER FIELD , ARMATURE 



^ 1 

t ; 



GROUND SCREW- 



TERMINALS- 



® Delco-Rpiny. 



RA FGD 706 




BATTERY ARMATURE FIELD 
(AMMETER) 

RA, FSD 707 



<D Auto-Lite. 
Figure 41. — Voltaao reguliitors. 
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IGNITION SWITCH 

HAND THROTTLE 

INSTRUMENT CLUSTER — 

LIGHT SWITCH 

STOP LIGHT CUTOUT-^ 
HORN BUTTON ~i 
STEERING WH£EL-\ \ \ 



1 



SPEEDOMETER 

— — -CHOKE 

VOLTMETER LIGHT 

VOLTMETER 
■VOLTMETER SWITCH 
HEATER SWITCH 
HEATER 




iBHS S3 S3 sssim, 



TRANSFER CASE SHIFT 
GEAR SHIFT LEVER - 
HAND BRAKE LEVER — - 



LEVER- 




FiduiiE -14.— Instniiiient pauel and controls, scout car, M3. 



SHUTTER LEVER 
FIRE EXTINGUISHER 
RA FSD 709' 
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RA FSD 

FiGDilB 47.— Tripod mount, M2, with gun. 
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(32) SCREW 
(36) SPRING 
(35) PIN 
(40) SCREW 

(33) SLEEVE- 
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(37) SCREW 

(32) SCREW 
(36) SPRING 
(35) PIN 
(40) SCREW 

(33) SLEEVE 
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-HANOWHEEL (34) 



ELEVATING SCREW (30) 




PLATE (39)- 

SLIDE (31) 

LEVER (42) 

— SCREW (44) 

-SCREW (43) 

SPRING (45) 



© Klevating mechanism tripod mouut, caliber 



HANDWHEEL (34) 



ELEVATING SCREW (30) 



.50. 




PLATE (39)- 
■SLIDE (31) 
LEVER (42) 
•SCREW (44) 

SCREW (43) 
■SPRING (45) 
■TRIGGER (41) 



m 



T 
X 



mm 



RA FSD 718 



m 



® Elevating mechanism mount, M2l, caliber .50. 
FiQUBE 50. — Elevating mechanisms. 



RA FSD 722 
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FlGDiiB 52. — Tripod mount, M1>J17A1, with gun. 
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